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TWEMTY-NIMTH ANNUAL MEETING OF THE AMERICAN 

ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 


New York City^ December 28 to SOj 1916 

The twenty-ninth annual meeting of the American Association of 
Economic Entomologists will be held at Columbia University^ begin™- 
ning December 28 and ending December 30, 1916. 

Sessions will open at 10.00 a. m., Thursday, December 28. The 
annual reports and reports of committees will be presented, followed 
by the address of the President. The meeting of the general associa- 
tion will be continued Thursday afternoon at 2.00 p. m. and Friday 
morning at 10.00 a. m. On Saturday morning, another session will 
be held, and the final business of the meeting will take place on 
Saturday afternoon. 


Sectional Meetings 

The meeting of the section on Apiary Inspection will be held at 
8.00 p. m., Thursday, December 28 , at which time the regular business 
of the section will be transacted and a progi*am of papers presented. 
The sessions of the section on Horticultural Inspection will be held 
Friday at 2.00 p. m. and 8.00 p. m. 

Other Meetings 

The American Association for the Advancement of Science will meet 
during the week. The Entomological Society of America will hold its 
annual meeting on Tuesday and Wednesday, December 26 and 27. 
A public address before that society will be given on Wednesday even- 
ing by Professor T. D. A. Cockerell. The meeting of the Ecologies 
Society of America will be held on Wednesday^ Thursday, and Friday. 

Hotel Headquarters 

Hotel , headquarters' for this ‘Association have been secured at' the' 
Endicott Hotel, ^ ' 81st ' Street and Oolumbus: Avenue, where: rates of 
$1.60 a ' 'day," on the; .Europ^n plan, have been secured. As the 
'meeting .will' be largely .attended,' members are urged to secure reserra-^ 

''■fen of 
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Railroad Rates 

The follo'whng information concerning railroad rates has been ob- 
tained from the permanent secretary of the American Association, for 
the Advancement of Science: 

“ The Trunk Line and the New England Passenger Associations have 
authorized a rate on the return trip to equalize to a straight two- 
cents-a-mile fare. Tliis will be on the certificate plan. Members 
should pay full fare, going. 

“The Central Passenger Association has authorized a round-trip 
ticket at rate of two cents a mile, to be validated in New York. No 
certificate is required from the Central territory. 

“Certificates are to be validated in A.A.A.S. registration head- 
quarters by Mr. F. S. Hazard. Round-trip tickets should be presented 
for validation to the ticket agents at ticket offices or stations of 
the terminal lines over which they read into New York City. 

“The Eastern Canadian, the Southeastern and the Southwestern 
associations have granted no special rate. 

“The Western Passenger Association grants no special rate but 
states that its rates are practically on the two-cent basis. 

“The Transcontinental Association has its usual nine months’' 
tomist tickets on sale to its eastern gateways, approximating the two- 
cent rate. 

“Reduction in rates are based on the condition that not less than 
1,000 certificates and tickets are validated during the meeting.” 

Smoker 

A smoker will be provided for the visiting entomologists at the 
New York Aquarium on Wednesday evening, December 27. 

Official Buttons 

Official buttons of the Association will be furnished to members 
whose dues are paid for 1917. Application for buttons should be made 
to the Secretary at the time of the meeting. 

Membership 

Application blanks for membership may be secured from the 
Secretary or from members of the committee on membership. 



Program 

Thursday^ December 1910, 10.00 a. m. 

Report of the Secretaiy. 

Report of executive committee^ by President C. Gordon Hewitt. 

Report of employment bureau, by W. E. Hinds, Aiibuni, Ala. 

Report of coiiiiiiittee on nomenclature, by Herbert Osborn, Coluinbiis^ 
Ohio, 

Pteport of committee on entomological investigations, W. E. Hinds, 
Auburn, Ala, 

Report of coniiiiittee on index of economic entomology, by E. P. Felt, 
Albany, N. Y. 

Appointment of committees. 

Miscellaneous business. 

New business. 

Annual address of the President, C. Gordon Hewitt, Ottawa, Canada, 
^Hnsect Behavior as a Factor in Applied Entomology.''^ 

Reading of Papers 

^Hnsects Injurious to Vegetation,’' by W. F. Fiske, So. Hanson, Mass. 
(15 minutes.) 

^^Aii Appreciation of T. W. Harris/’ by L. 0. Howard, Washington, 
D. C. (15 minutes.) 

^Mhe Farm Bureau as an Agency for Demonstrating the Control of 
Injurious Insects/’ by C. R. Crosby and hlortimer D, Leonard, 
Ithaca, N, Y. (10 minutes.) 

A discussion of the possibilities and limitations of extension work in entomology 
through farm bureau organizations. 

Simple Apparatus for Insect Photography,” by.B. H. Walden, New 
Haven, Conn. (15 minutes.) Lantern. 

Description of simple and inexpensive equipment for the working entomologist 
with results obtained. 

Adjournment. 
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Program 

Thursday, December 2.00 p. m. 

Discussion of the Presidential Address. 

Reading of Papers 

^^Some Facts Relative to the Influence of Atmospheric Humidity on 
Insect Metabolism/' by Thomas J. HeadleCj New Brunswick^ 
N. J. (15 minutes.) Lantern. 

Tlie >study is concerned chiefly with Bruchus obteclus Say. Indicates the effect 
of humidit}^" on the speed of metabolism, the hmnidit'y limits for the species, 
and suggests a method of controlling certain seed-infesting insects. 

“The 1916 Outbreak of the 17-year Locust in Western New York, by 
C. H. Hadley, Jr., State College, Pa., and Robert Matheson, 
Ithaca, N. Y. (7 minutes.) 

A Chemical Feeding ilnalysis of White Grubs and May-beetles and Its 
Economic Application," by John J. Davis, W. Lafayette, Ind. 
(5 minutes.) 

Analysis of white grubs and May-beetles, comparative value as hog feed, and 
economic considerations. 

“Further 'Data on the Relation Between Aphids and Fire Blight, 
Bacillus anujlovoi'tcs (Bur.) Trev.," by Joseph H. Merrill, 
Manhattan, Kansas. (5 minutes.) 

“Ash Seed Weevils," by P. A, Glenn, Urbana, 111. (10 minutes.) 

Life-h*s*tories of two common ash seed weevils. 

“On the Succession of Insects in Dying, Dead, and Decaying Hickory,” 
by M. W. Blackman and H. H. Stage, Syracuse, N. Y. (15 
minutes.) 

Records of insects bred from dying hickories and from hickories dead one, two, 
three, and four years. 

“An Outbreak of the Eight-Spotted Forester, Alypia octomaculata Fab., 
in New Haven, Conn.,” by Quincy S. Lowry, New Haven, Conn. 
(5 minutes.) 

Brief account of abundance, injury, etc. 

“Notes on Insects Bred from Dying and Dead Larch,” by M. W. 
Blackman, Syracuse, N. Y. (10 minutes.) 

“Notes on the Peach-Tree Borer, S. exitiosa, by Geo. G. Becker, 
Fayetteville, Ark. (15 minutes.) Lantern. 



'“Tlie Sinuate Pear-Borer in New York,” by Hugh Glasgow,, Geneva^ 

N. y. (10 minutes.) Lantern. 

A study on the distribution of A{P'ihis stnyaius within the state, its iiiiportaiice, 
and means of control. 

^^Side Injury and Codling Moth Control/' by E. P. Felt, Albany, 
N, Y, (8 minutes.) 

Relation existing bet'weeii infestations and side injury and the effect various 
treatments may have on the elimination of this type of injury. 

'“On the Control of Sapcrda Candida,^' by Geo. G. Becker, Fayetteville, 
Ark. (15 iiiiniites.) Lantern. 

The results of two ycars^ investigations on control of this pest. Asphaltiim, 
white lead paint, and mre screening will be discussed. 

“Mercurial Ointment, an Effective Control for Hen Lice/'’ by George 
H. Lamson, Jr., Storrs, Conn. (10 minutes.) 

“Lime as an Insecticide,” by Z. P. Aletcalf, W. Raleigh, N. C. (15 
minutes . ) Lantern . 

A suiimiary of the results of using lime against the cow pea weevils. 

“xi New Tree Banding Material for the Control of the Gypsy Moth,” 
by A. F. Burgess, Melrose Highlands, Alass., and C. C. Mc- 
Donnell, Washington, D. C. (15 minutes.) Lantern. 

Announces the successful use of a banding material not heretofore made in this 
coimtrj". 

“Some Facts about Carbon Disuli^hide/’ by Walter C. O’Kane, 
Durham, N. H. (15 minutes.) Lantern. 

“'Recent Vacuum Fumigation Results,” by E. R. Sasscer, Washington, 
D. C, (15 minutes.) Lantern. 

Deals with the use of vacuum fumigation as applied. to insect control. 

“Miscellaneous Notes on Nicotine Insecticides,” by V* I. Safro, 
Louisville, Ky. (15 minutes.) 

Correcting some common errors and calling attention to some new findings. 
Adjournment, 
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SECTION ON APIARY INSPECTION 

T, J. HeadleEj Chairman. N. E* SiiAWy Secretary,. 

Program 

Thursday, December 2S, S.OO p. ni. 

Address by the Chairmaiij b3" T. J. Heacllee. 

Reading or Rapers and Discussions 

^^Some New and Practical ]\Ietliocls for the Control of European 
Roiilbroodd'’ by E. G. Carr. 

^^The Wa}" I would like to Cany on Bee Disease Control/^ by Morlcy 
Pettit. 

“Problems of Bee Inspection/^ by Frank C. Pellett. 

“The Results of Apiary Inspection/'’ by E. F. Phillips. 

“The Principles of a Course in Beekeeping/’ by Burton N. Gates. 

“The Opportunity and Rewards in American Beekeeping/’ by E. R* 
Root. 

Transaction of business and election of officers. 

At the close of this section, a moving picture film showing different 
phases of the gipsy moth work in New England will be exhibited. 

Adjournment. 



AMERICAN ASSOCIATION OF ECONOMIC SNTOMOLCOISTS 

Program 

Friday j December £9, 10.00 a. m. 

Reading of Papers 

A New Oyster Shell Scale/^ P. A. Glenn, Urbana, IIL : 5 niiniites.) 

An oyster sliell scale ve3y destructive to certain ornamental slini'cs t:ind shade 
trees, iieretofore classified as Leyidosaphcs 'idmi, is a distiiict s’pecies. 

^04. Further Test of the Efficiency of Sulphur-arsenical Dust in the 
Control of the Strawffierry WeeYil/^ by T. J. Headlee, New 
Brunswick, N. J. (8 minutes.) 

“The Strawdierry Weevil in Minnesota/’ by Simon Alarcoviteh, St. 
Paul, hlinn. (15 minutes.) Lantern. 

“The Radish Alaggot and Screening/’ by Pervical J. Parrott, Geiievay 
N. Y., (10 minutes.) Lantern. 

This paper considers the influence of screening on the growth of radishes and 
extent of protection against maggots. 

“The Sugar Beet Silphid {Silpha hiiuberosa Lee.)/’ b}'" R. A. Cooley, 
Bozeman, Alont. (12 minutes.) 

Life-history, description of the stages and control. 

“The Response of the House-fly to Certain Foods and Their Fermenta- 
tion Products/’ by C. H. Richardson, New- Y'ork City. (15 
minutes.) 

Studies on the attraction of the house-fly to foods, chiefly carbohydrates and 
certain akohols and acids resulting from their decomposition. 

“Some Problems in Insect Control about Abattoirs and Packing 
Houses/’ by F. C. Bishopp, Dallas, Texas. (12 minutes.) ■ 

A discussion of the relation of the house-fly, blow-flies, skipper fly, and hide and 
horn beetles to packing houses with a view to controlling them. 

“New Evidence Concerning Insects as Possible Carriers of Infantile 
Paralysis/’ by C, T. Brues, Forest Hills, Mass. (JS minutes.) 
Lantern. 

“Recent Anti-niosquito Work in Connecticut/’ by W. E. Britton, 
New Haven, Conn. (10 minutes.) Lantern. 

Brief account of anti-mosquito measures recently enforced, area ditched, etc. 

“The Protection of Dairy, Cattle from Flies,” by' Ernest N, Cory, 
College Park, Md. (5 minutes.) 

R'6aam^ of three years^ ' work with pine tar creosote emulsion. 

“Insect Transmission ofTnfectious Anemia'' of Horses/’ by C, W* 
'Howahd, ,SL Paul, Mmn. ■ :{lO„minut 0 S.), ' i'' " 

, ; A 'brief review of work done oh th^amigsion of swamp' fever of Lprses followed 
by account of work done atHniversity Farm, St. Paul, Minn. 
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SECTION OF HORTICULTURAL INSPECTION 
W, J. ScHOENE, Chairman. J. G. Sanders, Secretary. 


Program 

Friday, December M9, 2.00 p. m. 

(Detailed program of this section will be available at the meeting.) 
Friday, December 29, 8.00 p. m. 

(Detailed program of this section will be available at the meeting.) 
AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 


Program 

SaMirday, December SO, 10.00 a. to. 

Reading op Papers 

“ The Economic Importance and Control of Miris dolabrata/^ by 
Herbert Osborn, Columbus, Ohio. (10 minutes.) 

This species is a eoiiinion meadow pest especially in timothy meadows in eastern 
United States and Canada. Its life-history offers some fairly certain methods 
of control. 

^‘Economy and Efficiency in Grasshopper Destruction/’ by E. D. 
Ball, IMadison, Wis. (5 minutes.) 

Relative ctxsl and effectiveness of destroying swarms (outbreaks) by the |)oison 
Irait aiui the improved type of catching machine. 

^^The Alfalfa Weevil/’ by Geo. L Reeves, Salt Lake City, Uiali. 
(15 minutes.) 

Synopsis of m(*thoc!s and results. 

^^Crambid Moths and Light/’ by Geo. G. Ainslie, Knoxville, Toiiil 
( 12 minutes.) Lantern. 

A brief statement of results of ail-niglit collections of Cr;un!)icl irjoths with, 
relation to the use of trap lanterns and poisoned baits. 

^^The Toxoptera Outbreak in 1916/’ by E. 0. G. Kelly, Welliiigtoiij 
Kansas. (15 minutes.) Lantern. 

Briefly discussing history preceding 1916; cause of outbreak, resulting devastation. 

Report on Isosoma Investigations,” by W. J. Phillips, Charlottesville^ 
'Va. (10 minutes.) 

'■ A brief summary showing the progress that has been made. 



’“Hessian Fly Iiivestigations/’^ by L. Haseman, Coiunilrla, 2viissoiiri.j 
(15 iiiimites.) 

Preliminary notes on investigations under way co deternune tlic fly-i'ree dares 
for the wheat section of the state, the annual cycle of the Sy, its eggdaying 
habits, resistant qualities of certain varieties of wheat and coinriimiit.y coopera- 
tion for the control of the pest. 

“The 1916 Hessian Fly Campaign in Missouri,'" by Thomas J. Tal- 
bert, Coliiiiibia, Mo. (10 minutes.) 

Deals with the character and scope of the work undertaken; how a cooperative 
effort among the farmers was secured and the results of the campaign, 

“Results of Ten Years of Experimental Wheat Sowing to Escape 
the Hessian Fly/^ by Geo. A. Dean, Manhattan, Kansas. 
(12 minutes.) Lantern. 

“A Country-whde Survey to Determine the Effect of Time of Seeding 
and Presence of Volunteer Wheat upon the Extent of Damage 
by the Hessian Fly/^ by T. H. Parks, Alanliattan, Kansas. 
(10 minutes.) 

* Deals vdth the comparative injury by Hessian fly and the relation of this injury 
to the time of seeding, and amount of volunteer wheat present at seeding time. 

“Studies on the Life-history of Ligyrus gibhosus De G./" by Wm. P. 
Hayes, Manhattan, Kansas. (15 minutes.) 

Economic importance, life-history, enemies and methods of control. 

“Summary of Investigation of Ligyrm rugiceps in Virginia,” by 
Henry Fox, Clarksville, Tenn. (10 minutes.) Lantern. 

Life-history, habits and specific characteristics, with account of injury to corn 
crop. 

Adjournment. 

Program 

Saturday^ December 30^ 2.00 p. in. 

Reading of Papees 

“Wind as a Factor in the Dispersion of the Hessian Fly,”’ by J. W. 
McColloch, Manhattan, Kansas, (15 minutes.) Lantern. 

“Methods Used in Determining Wind Dispersion of the Gipsy Moth 
and Some Other Insects,” by C. W. Collins, Melrose Highlands, 
Mass. (10 minutes.) Lantern. 

Brief account of methods used with results accomplished 'and theii* application 
in preventing spread of the gij^y moth. 

the Life-history and' Successful Introduction ' intd the United 
States of the Sicilian Mealybug Parasite,” by Harry S, Smithy. 
Sacramento, . ^GaL :';(10 niinutes.) ' 
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''^Soiiie ^letliocls of Colonizing Imported Parasites and Determining 
Their Increase and Spread,” by S. S* Crossmaii, Melrose High- 
lands, Mass. (15 minutes.) Lantern. 

A for the Study of the Life-histories of Underground Insects,” 

by J. W. MeColloch, Manhattan, Kansas. (10 minutes.) 

Notes Oil an Introduced Weevil (Ceutorhynchus fnarginakis 
by J. A. Hyslop, Hagerstown, Md. (10 minutes.) 

A. brief account of an insect that has been established in this coimory for several 
years and which attacks the dandelion seed. 

“Egg-iaying Habits of Diprion simile Hartig,” b 3 ^ Max P, Zappe, 
New Haven, Conn. (5 minutes.) ' 

Brief description of method of depositing eggs, food plants, etc. 

“Notes on the Bean Weevil {Bruchus obtectus Say),” by J. A. Manter, 
StoTrs, Conn. (10 minutes.) 

Notes on life-history and control measures of the bean weevil in stored beans. 

“Present Status of the Gipsy and Brown-tail Moths in Connecticut,” 
by Irving W. Davis, New Haven, Conn. (10 minutes.) 

Area*at present infested with brief account of suppression work, rate of spread, 
etc. 

“Some Factors in the Natural Control of Species,” by W. F. Fiske, 
So. Hanson, Mass. (15 minutes.) 

“Insects of the Year in Idaho,” by A. C. Burrill, AIoscow, Idaho. 
(5 minutes.) 

The verj' remarkable increase in the clover aphis epidemic; losses from bean 
thrips; grasshopper campaign, etc. 

Final Business 

Report of committee on auditing. 

Report of committee on resolutions. 

Report of committee on membership. 

Report of other committees. 

Nominatibh of Jouenal officers by Advisory Committee. 

Report of committee on nominations. 

Election of officers. 

Miscellaneous business. ' 

Fixing the time and place of next meeting. 

'Mpai-adjpurnment. ^ 

'1/ ■ , C. ■ GoBPON' HE^lilti ■ President, 

■ 'r' ■ ' V'" ' V ' ■ ■ ■^Ottawa, Canada. 

' A. F. BtJEGESS, Secrefarj/, - ' ; '■ ' , : ; 

■ Melrose Highlands, Mass./ ■ ■ . ■ ' 





American Association of Economic Entomologists 
Columbus, Obio, Dec. 30, 1915 


BxpiAHATiON OF PiiATE 1 {Frontispiece) 


<Xi 

§ § 


O 

: O 


^ ^ a S o 
□Q 


<i'^d 

Ph t-4 


S O 
^ o 

^ o 

K Q 
e-i K 


b£' 

s 

S3 

M J 
§ ^ 


a o $r^. B 

g S S ^ 

'© ® .15 -TS % 

QJ ^ 'g ^ ' 


p 

>■ : 


£ 


r.-, 


o , 

Hr 


SsO S3 o3 *w 
o g 


'f^ ^ ^ ^/| S o • ; . ^. 

PP 'g P pi ^ -^si ^ j4 S=I ^ -ad 2^ 


3 ^ 

sa 

m cj 

P t> 


' ‘Sii ^ 


! rx: 


^ P* 


^ --^1 .•'r^ ira to !>. 00 33 O r-( M CO Tt* lO CD t> CC 03 O I— ! N rc ‘O 

tD tP ^ t"^ ^ ^ ^ ^ ^ ^ ^ 


1 1 
: 1“» 


1 
I 

d 

p ±2 5=1 


^1 

:.al I 

M M HI 


.fc»0.: 


•I i 1 

.rn $ 
i»^w 

S ^ dl h 3 o o H es ^ d 

W O a s' 33 )-! Q 


.a--- 

^ u H H > 


^ as 


O O ^ 
to rg J 

QD '1i =?5 


P k 


to s 
w s3 P 

d S 


m 


to 

•S 

u o 

05 


111 


f>i 

5 5 15 _ 

2 3 g "I d 


o3 S fl pS P P ^ 

o® ill^l 


3 ■:§ J i O 3 1 
^Ei:^^l 5 d 3 d&:«d;fe; 4pii-?^3i-; 


J 

is 

§ G 
. ^ 
a £ 


cQlN.Q0(35OTHNC0'^^P3t>*00C3i> O' ’~*C^CO‘^*PiOt»OOOOfHN'^WO,t^^ 

^COWM^^^S^^^^'HxHxjHiOtOMSWdidiOKOiOiOiOOtDCpOCOCOCOO 





S B <5 1-; 


!H ^ 

s*l 

■Hi? 

S .S' p 
I ffi 

^ p s p p. i I f=: fi 'i i t^'p^ ^ fi;''Hi'| g p 


illllsIlH' 

5 CQ w M PL, a W pq g 


-S 

1 

W ’- 
• 3 


'9fi 

J . 

d o ^ 


■’ r^ 01 CO KS SO r-. 00 O 


i<M'^kOCOt>ODCftOr^C^CQxt<iOO!>000’^«W'^^ 
!T-4THrHr-Hr-<r-<r-40«WO^OlWOI«05CS8 01COCC(COCOCO 




JOURNAL 

OF 

ECONOMIC ENTOMOLOGY 

OFFICIAL ORGAN AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 


VoL. 9 FEBRUARY, 1916 No. 1 


Proceedings of the Twenty-eighth Annual Meeting of the 
American Association of Economic Entomologists 


The twenty-eighth annual meeting of the American Association of 
Economic Entomologists was held in the Botany and Zoology Build- 
ing at the Ohio State University at Columbus, O., December 27 to 
30, 1915. 

The first session was held at 1.30 p. m., December 27, when annual 
reports were given and the address of the President was delivered. 

The meeting of the section on Apiary Inspection was held at 8.00 
p. m., December 27, at the Southern Hotel. The meeting of the sec- 
tion on Horticultural Inspection was held at 8.00 p. m., December 28, 
in the House of Representatives in the State Capitol and a session on 
the following morning was held at the State University. 

The business proceedings of the Association are given as Part 1 of 
this report and the addresses, papers and discussions will be found in 
Part 2. 

The proceedings of the sections will be prepared by the section sec- 
retaries and published as parts of this report. 

A large attendance was present at the meeting and the progrto 
was varied and very interesting. 

PART I. BUSINESS PROCEEDINGS 

The meeting was called to order by Prerident Glenn W. Herrick at 
1.30 p. bi,, Monday, December 27, 1915, 

. About 160 members and viators attended the sessions. The fol- 
lowing members were pr«ent; 
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C. N. Ainslie, Elk Point, S. D. 

Geo. G, .kinslie, Nasliyille, Tenn. 

J. M. Aidricli, Lafayette, Iiid. 

H. W. Allen, Melrose Highlands, IMass. 

I. L, Bailey, Northboro, Mass. 

G/G. Becker, Fayetteville, Ark. 

G. M. Bentley, Knoxville, Teim. 

A. H. Beyer, Wasliingf.on, I). C. 

S. W. Bilsing, College Station, Tex. 

M. W. Blackman, Syracuse, N. Y. 

A. F. Burgess, Alehose Highlands, IHass. 

J. W, Chapman, Forest liills, Mass. 

Mel T. Cook, New Brunsvdek, N. J. 

E. C. Cotton, Elyria, Ohio. 

G. R. Crosby, Ithaca, N. Y. 

J. J. Davis, Lafayette, Ind. 

Geo. A. Dean, Manhattan, Kan. 
li. F. Deitz, Indianapolis, Ind. 

M. W. Eddy, State CoUege, Pa. 

W* E. Evans, Jr., Paines ville, Ohio. 

H, E. Ewing, Ames, Iowa. 

B. P. Felt, Albany, N. Y. 

F. A. Fenton, West Lafayette, Ind. 

S. B. Fracker, Madison, Wis. 

B. B. Fulton, Geneva, N. Y. 

Hugh Glasgow, Geneva, N. Y. 

W. H. Goodwin, Wooster, Ohio. 

H. A. Gossard, Wooster, Ohio. 

W. P. Hayes, Manhattan, Kan. 

T. J. Headlee, New Brunswick, N. J. 

G. W. Herrick, Ithaca, N. Y. 

C. Gordon Hemtt, Ottawa, Canada. 

J. S, Hine, Columbus, Ohio. 

J. S. Plouser, Wooster, Ohio. 

L. 0. Howard, Washington, 'D. C* 

N. F. Howard, Columbus, Ohio. 

S. J. Hunter, Lawrence, Kan. 

H. H; Jewett, 'Lexington, Ky. 

T. L. Kellogg, Stanford University, 
Cal'' 

J. L. King, Cleveland, Ohio. 

Max^ Kislink, Jr., Washington, D. C. 

W. H. Larrimer, Wellington, Kan. 

F. H. Latimop, Geneva, N. Y. 

'E. W. Leiby, Ealeigh, N. C. 

A. B. MacGillivray, Urbana, lU. 

P. W* Mason, Lafayette, Ind. 

'J. Wi McColloch, Manhattan, Kan. 


E. W. IMendenliall, Clintonville, Ohio. 

G, B. Merrill, North Abiiigton, Mass. 

J. H. Merrill, Manhattan, Kan. 

C. L. Aletcalf, Columbus, Ohio. 

Z. P. Metcalf, Raleigh, N. C. 

Wm. hloore, St. Paul, Alinn. 

I^'ilinon Newell, Gaines\ulle, Fla, 

Henry Ness, Ames, Iowa. 

F, AL O’Bryne, Gainesville, Fla. 

W, C. OTvane, Durham, N. H. 

W. A. Osgood, Durham, N. H. 

Herbert Osborn, Columbus, Ohio, 

F. B. Paddock, CoUege Station, Tex. 

J. R. Parker, Bozeman, Mont. 

T. H. Parks, AshviUe, Ohio. 

Edith AL Patch, Orono, Ale. 

L. AI. Peairs, Alorgantown, W. Va. 

F. C. PeUett, Atlantic, Iowa. 

Alvali Peterson, Urbana, 111. 

Aloiiey Pettit, Guelph, Canada. 

E. F. Phillips, AVashington, D. C. 

W. J, PhiUips, Charlottesville, Va. 

F. W. Rane, Boston, Alass. 

AY A. Riley, Ithaca, N. Y. 

A. H. Rosenfeld, Tucuman, Argentina. 
A. G. Ruggles, St. Paul, Alinn. 

AA^. E. Rumsey, Morgantown, W. Va. 

J. G. Sanders, Aladison, Wis. 

E. R. Sasscer, AA'asMngton, D! C. 

A. F, Satterthwait, Lafayette, Lad. 

W. J. Schoene, Blacksburg, Va. 

G. D. Shafer, East Lansing, Mich. 

N. E. Shaw, Columbus, Oliio. 

V. E. SheHord, Urbana, 111. 

F. L. Simanton, Benton Harbor, Mich. 

AI. P. Somes, Aloimtain Grove, AIo. 

H. J. Speaker, Sandusky, Ohio. 

J. Edward Taylor, Salt Lake City, Utah. 
F. L. Thomas, Auburn, Ala. 

James Troop, Lafayette, Inch 

T. D. Urbaniis, AVashington, D. C. 

Joe S. AAAde, Wellington, Kan, 

F. AI. AA'ebster, AA'ashington, D. C. 

R. L. AAmbster, xAmes, Iowa. 

Don B. Whelan, East Lansing, Alicli. 

R. D. AAKitmarsh, Wooster, Ohio. 

G. C. AAUodin, East Lansing, Mich. 

L. H.AVorthley, Boston, Alass, 
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President Glenn W. Herrick: You will please eoiiie to order. 
Tile first business on the program is the report of the SecretarjL 

EEPORT OF THE SECRETARY 

At tlie time of the last Annual Meeting of the Association the rneinbersliip coa« 
sistecl of 133 active, 212 associate and 52 foreign members, mating a total of 397» 
At that meeting one active member resigned and seven associate members mere trans- 
ferred to the active list. Since the meeting one active member has died and tiiree 
have been dropped for non-payment of dues. At the time of the meeting tmo asso- 
ciate members resigned and 66 new associate members were elected. Since that 
time two have been dropped for non-payment of dues. The present membership is 
as follows: Active, 135; associate, 267; foreign, 52, making a total of 454. 

Since our last meeting Mr. Harry M. Russell, who for a number of years has been 
employed by the Bm-eaii of EntomologjG has been removed by death. IMr. Russell 
was born in Bridgeport, Conn., March 30, 1882; graduated from the Bridgeport 
High School in 1901 and from the IMassachusetts Agiicultm^al College in 1906. He 
died at Phoenix, Ariz., June 25, 1915. hlr. Russell was an excellent worker in eco- 
nomic entomology and his loss will be gi'eatly felt. 

On August 9-10, 1915, a special meeting of the Association was held at Berkeley, 
Cal. The meeting was very successful, members attending who are usually unable 
to be present at the annual meeting. The Secretary attended the meeting and was 
greatly impressed with the enthusiasm and zeal with winch the members in the west- 
ern states are meeting the many difficult entomological problems which must be 
solved. 

At the Berkeley meeting, several sessions of which were held jointly with the Pacific’ 
Coast Association of Economic Entomologists, the desire was expressed by that asso- 
ciation to become affiliated vith this ilssociation and a committee was appointed to 
consider the matter. A report of this committee w'ill be found in the October num- 
ber of the Journal. A recommendation for making a minor modification of the 
constitution so as to bring this affiliation about is suggested by the committee for 
action at this meeting. 

The finances of the Association have impi'oved since the last annual meeting and. 
at the present time we have a generous surplus on hand. This has been brought- 
about by the slight' increase in the amount of dues prowded for at the last meeting; 
and also because a considerable portion of the 1916 dues have already been paid. 

, The Journal of Economic Entomology 

The increase in Association dues was coupled with a slight advance in the sub- 
scription price of the Journal and this has been very beneficial to that publication. 
It has been possible to accept more papers for publication and print them more 
promptly than heretofore. This should be appreciated by the members and sub- 
scribers. 

During 'the past year the net increase in the subscription list has amounted to 447 
Although there have been many cancellations of foreign subscriptions, there was a 
net increase of three during the year. The number of subscriptions to the Journal 
should be stiH further increased. If the members will interest themselves in new 
subscribers the list ought tO' extend very materially. 
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Association Statement 

Balance in Treasury, December 22, 1914 $262.34 

By amoimt received for dues, 1915 631.00 

By amount received from Section on Apiary Inspection 3.25 

By amount received from interest 14.31 

To stenographic report 1914 meeting $S8 . 32 

Stamps and stamped envelopes 4t) . 51 

Printing announcements, etc 03.55 

Telegraph and express 5.29 

Miscellaneous supplies 1.00 

Clerical work, Secretary’s office 34.92 

One-half salary of Secretary 50.00 

Balance, December 23, 1915 621.31 

$910.90 $910.90 

Balance deposited as follows: 

hleirose Savings Bank $145.46 

Malden National Bank 475 . 85 

Journal Statement 

Balance in Treasury, December 22, 1914 $396.41 

By amount received for subscriptions, adveidising, etc., 1915 2,376.34 

To stamps and stamped envelopes $52.64 

Printing .1,530.69 

Halftones ' ■ 150 . 87 

Miscellaneous supplies 38.40 

Eefunds on subscriptions 4.00 

Ketimied checks 5.60 

'Clerical vrork, Editor’s office ■ 50.00 

Clerical work, Manager’s office ■ 35.63 

Salary, Editor ' 100.00 

One-half salary of Manager. , . , 50.00 

$^017773 

Balance December 23, 1915.., 

$~2,772T75 $2,772.75 

Deposited in Malden National Bank $755.02 


Respectfully submitted, 

A. F. Burgess, 

^ Secretary, 

' On motion, the report was accepted and the financial part referred 
to ' the ' auditing committee. 

Sbceetaey a. F. Bheoess: I would like to make a brief statement 
m regard, to the Johenal. During the past year there has been an 
increase in the subscription list of 44 so that we now have 764 sub- 
scribers. The number would be materially increased if the members 
would interest themselves in securing a few new subscribers. Although 
a large number of foreign subscriptions have been cancelled through 
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tiie enoiigii new ones iiave been secured so that ri net gain of three 
has resulted I hope the members of the Associaiion will endeavor 
during the coming j'-ear to increase oui* subscription list. 

President Glenn W. PIerkick: I ^vill now read the report of the 
executive committee but before doing so will ask Prof. F. hL Webster 
to occupy the chair. 

REPORT OF THE EXECUTWE COMMITTEE 

The Association received an inviuiiioii from the Honorable William J. Bryan^, 
Secretary of State, to participate in the Second Pan-American Seieiitifj'^ Congress 
viiicli is now meeting in Washington, D. C. In response to this invitation, the 
President, appointed Doctor C. L. !Mariatt of \\Asliiiigt'On, as delegate, and Doctor 
W. J. Holland of Pittsburg, because of his wide acquaintance with the South American 
scientific men, as alternate delegate. Both of these men accepted and expressed 
their intention of attending the meeting. 

The Special summer meeting of the Association was held at Berkeley, California, 
August 9 and 10, in accordance with the decision of the Association made at the last 
annual meeting at Philadelphia. This wms a very profitable and interesting meeting 
but, unfortunately, was not attended by as many eastern entomologists as could 
have been wished. The first Vice-President presided in the absence of the President 
who was not able to be present. 

The Executive Committee has been charged with the responsibility of selecting a 
design for a seal for the Association. The chairman has corresponded regarding the 
matter with the other members of the committee, and with several of the older 
members of the Association to obtain ideas and suggestions. Those who favor the 
profile of an insect for the seal argue for the Rocky Alountain locust and Colorado 
potato beetle. The majority of those with whom w’e have commmiicated do not 
favor the profile of an insect but are leather oveiwhelmingly in favor of the profile of 
Harris, tlie father of economic entomology. We quote briefijy; the first “thinks 
the suggestion of Harris^ profile is a most excellent one. Personally, I have got 
rather tired of these seals displaying an insect.’^ Another says, “I do not think it 
wise to select any single species of insect for a seal for the Association of Economic 
^Entomologists. I should by all means favor a relief of Harris' profiled To a third, 
“It seemed €|uestionable w’hetlier an insect should be used'^• w'Mle a fourth is not 
“ keen for any insect in the seal '' and prefers the profile of Hanis. Another says, ^ ^ As 
a central idea, I have thought over many things but nothing comes to me more 
appropriate than the portrait of the first official entomologist in America, the country 
in which economic entomology had its beginnings.''' As a final suggestion, the follow- 
ing from one of our oldest members is w'ell worth serious consideration; “A plain seal 
wit'h the name of the Association and the date of incorporation shoiiid be all that Is 
necessary, and perhaps will be in better taste and much cheaper than one which 
carries what might be termed An appropriate design 

The Executive Committee does not care , to make a definite , recommendation 
regarding the design but believes it would be wise for the Association to settle the 
question at this meeting- 

GlbknAV. Hebrice, 

W, E. RtrMSBT, 

" ' . , ^ E. P. 

A. P^Hubobss, 

■EMmiiim CwmiMiee. 
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Mh. F, M. Webster: You have heard the report of the executive 
committee. What action do you wish to take? On motion the report 
was adopted as presented. A general discussion followed in regard to 
the adoption of an official seal and it was voted to defer final decision 
until the last sest^ion of the meeting. 

Presibent Glenn W. Herrick: The next on the program is the 
report of the employment bureau which in the absence of Dr. Hinds 
will be read by the secretary. 

ANNUAL REPORT OF ENTOIMOLOGIST’S EIMPLOYMENT BUREAU 

December 27, 1915. 

General Statement 

During the past year the Employment Bureau has received tliirty-two new eii» 
rollments. These, with the names carried over from 1914, make about fifty men now 
on the roll. These names represent all grades of experience and equipment, from 
those jiist beginning in entomological work to men who have had extended oppor» 
tunities and achieved international reputations. 

During 1915 a general effort for economy was manifested tlii’oughout the United 
States, and would seem to have been responsible, in some measure at least, for both 
the large number of em’ollments and the small number of changes or new positions 
which have come to our attention during the year. Six men appear to have been 
placed through information given by the Bureau, and two or three other positions 
are now in process of being filled. During the year some six hundred and fifty letters 
have been sent out in the -work of the Bureau. 

We would repeat suggestions made last year in regard to the need for candidates to 
keep us in closer touch vith their changes of addi*ess and new lines of work. We 
would urge also that it will multiply the usefulness of the Bureau if employers will 
give us more general opportunity to supply them with the addresses of men who 
would seem to have the qualifications required for any entomological positions that 
they may have to fill. 

One difficulty or limitation in the w'ork of the Bureau may be found in the fact 
that all United States Department of Agriculture appointments are based upon 
Civil Service examinations. Thus the largest employer of entomological labor, The 
United States Bureau of Entomology, is practically placed outside of the field of 
work of the Employment Biueau. While many of our enrolled men have taken Civil 
Service examinations and may receive appointments in the Bureau of Entomology, 
the Employment Bureau cannot, under present arrangements, perform any service 
in bringing these parties together. 

The financial statement for 1915 is appended hereto. 


Financial Statement of the Bureau 


Dn 

Cash on hand January 1, 1915 $27 .01 

ToB2 ^oHment fees at S2 64.00 


Total receipts, $91V01 
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March 20, 1915, to nriiltigrapliliig letters i.vouclier 1; S .60 

May 20, multigrapliing letters (youeher 2) .40 

July 10, by tsi^eyuiter paper, W, E. Hinds casli ('vouclier o) ....... 1.20 

August 6, postage (voucher 4) 10 . 00 

August 25, stenograpMc work X. C. Powell (voueiier 5). IS. 50 

December 3, multigraphing work (voucher 6) .75 

December 22, stenogi-apMc work (voucher 7) . 10.00 

December 22, W, E. Hinds cash, postage and stationery (voucher S) 4. SO 


Total., 46.31 


Balance cash on hand Beeem]>er 22, 1915 S44.70 


W. E. Hinds, 

In Charge, 

On motion the report of the empiojmient bureau was accepted and 
the financial part referred to the auditing committee. It was also 
voted that a general consideration of the work of the employment 
bureau be taken up at the final session, 

I President Glenn W. Herrick: We vill now hear the report of 
the committee on nomenclature by Prof. Herbert Osborn. 

TO THE ASSOCLiTIOX ECOXOMIC EXTOMOLOGISTS 

At the last meeting of the Association, your committee on nomenclatuie presented 
without recommendation a request from Dr. H. J, Franldin that the names of the 
black-head cranberry worm, Rhopohota vacdmana^ and the yellow-head cranberry 
worm, Peronea mimiia be changed to the Flowed-bog fire worm and the dry-bog fire 
worm respectwely. By action of the Society the matter was referred back to the 
committee with instructions to secine additional information and to determine the 
desires of those interested, in the cranberry insects in different parts of the country. 
In accordance with these instructions, the committee has received during the year a 
request from Dr, Franklin and others interested in the matter requesting that instead 
of the former names and the names proposed last year, the name black-head fire 
worm be used for Rhopohota vacdniana and the yellow-head fire worm for Fermm 
minuia. As these names seem to satisfiy the persons most interested,, including Dr* 
Franklin, members of the Bureau of Entomology and the President of the Cranberry 
Growers Association, the committee respectfully recommends that they be adopted 
and recommended for general use in place of the names hitherto adopted by the 
Society. 

Hebbeet Osboen, 

W, E, Beitton, 

E. P. Felt, 

Committee. 

After a brief discussion it was voted to accept the report' of the com- 

mittee and adopt the names as suggested in that report. 

Pbesidbnt Ouenn W. Heeeick: As the report of the committee 
on entomological investigations has not been received and as the ohaUv 
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man of the committee on bibliography of economic entomology lias 
been delayed in reaching the meeting, the latter report will be consid- 
ered at the final session of the meeting. 

I will now appoint the committees : 

The Committee on Auditing — T. J. Headiee and C. R. Crosby^ 

The Committee on Resolutions — Geo. A. Dean, W. C. O’lvaiie, S. J. 
Hunter. 

The Committee on Nominations — E. P. Felt, R. L. Webster, H. A» 
Gossard. 

Are there any matters to be considered under miscellaneous liusiness? 

Secretary A. P. Burgess: Some difficulty is experienced each 
year in arranging the program for the meeting and a considerable num- 
ber of members usually fail to send in their titles before the time limit 
for receiving titles expires. This has caused considerable disappoint- 
ment among the members and I would, therefore, move that a com- 
mittee of three be appointed to consider the matter of program so that 
the secretary may conform strictly to the wishes of the Association in 
preparing future programs. 

Mr, Herbert Osborn: In studying the program I notice that a 
paper is scheduled by Dr. How^arcl before this Association at the same 
time that one is to be presented by Professor Webster before the En- 
tomological Society of America. It seems to me it might be possible 
to arrange the program for both societies so that all the members could 
hear these papers. This committee should confer with the committee 
of the Entomological Society of America and see if this can be brought 
about. 

After a general discussion it was voted that the committee be ap- 
pointed to take up both of these matters and report on the rearrange- 
ment of the program at the Tuesday morning session. 

President Glenn "W. Herrick: I -will appoint the following com- 
mittee: Herbert Osborn, F. M. Webster and H. A. Morgan. It is' also 
necessary to appoint a committee to consider the proposed amendments 
to the constitution and by-laws and I will ask the following men to 
serve on this committee: J. M. Aldrich, J. G. 'Sanders, E. F. Phillips. 

At the opening session Tuesday morning the committee on program 
recommended that the officers of the association be authorized to ar- 
range, with the officers of the 'Entomological Society of America for a 
Joint session Thursday morning so that the members of both societies 
could hear the papers by Dr. Howard and Professor Webster; also 
that papers received after the program closed be placed at the end of 
the program and 'that the other papers be advanced on the program as 
rapidly as time permits. It was voted to accept the report of the com- 
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President Glenn W. Herrick: Mr. Felt, as eliaimian of tiie 
iioiiiiiiatiGg committee, has called rny attention to the fact that the 
members who were elected last year to serve as councillors to the 
American Association for the Aelvancernent of Science are not present 
at this meeting. The cemmittee suggests that M. A. Riley and H. A. 
i^Iorgaii be designated to serve in this capacity. It was voted to 
accept the recomineiidatioiis of the committee. 

Mr. F. jM. Webster: As most of you know, Professor Summers, 
one of the older members of our Association, is very sick. I would^ 
therefore, move that the secretary be instructed to send a telegram 
to Professor Summers extending the sympathy of the Association. 
Adopted. 

The final business session wms held Thursda}^ morning, December 30. 

President Glenn W. Herrick: , We wdil now listen to the report 
of the committee on auditing. 

REPORT OF THE AUDITING COAIMITTEE 

Columbus, 0., December 30, 1915. 

To ihe American Associalion of Economic . Efito7)iologists: 

This is to certify that the undersigned, your committee on audit, has examined 
the accounts of the Treasurer including those of the association proper and of the 
JouRNiU., and has found them to be satisfactory and correct. 

This is to certify, further, that your Committee has examined the accounts of the 
Entomologist’s Employment Bureau and has foimd them to be correct. 

Thomas J. Headlee, 

C. R. Crosby, 

Awlilou, 

On motion the report was accepted. 

President Glenn W. Herrick: We will next listen to the report 
of the committee on resolutions. 

REPORT OF THE COMMITTEE ON RESOLUTIONS 

Your Committee submits the following: 

I. The Association desires to express to Professor Herbert Osborn and Ms associates, 
Professor H. A. Gossard and his associates, Mr. N. E. Shaw and Ms associates and 
all other entomologists of Ohio, and to the Ohio State University, its hearty gratitude 
for their cordial hospitality and, for the admirable faeiKties provided by them for the 
association meetings. 

IL Whereas, the Index of American Economic Entomology covers a decade of 
most productive work and is nearly indispensable to every economic entomologist, 
therefore be it, ' Resolved^ that, in view of the great utility, of this compilation, the 
Secretary of Agriculture, through the Bureau of Entomology, foe most strongly ' urged, 
to arrange for, its ^ speedy publication. 

Geo. a. Bean, 

, ', : I ' ' Walter C. O^Kane, "'99 

y',, ^ ,9^' ’ .9 ' I ' 9 ^ ^ S.M. HuNIEB, 

y'l', '' y ;9: „ , '9 9, V>,. . a , , 
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It was voted that the report be accepted. 

President Glenn W. Herriciv: The report of the committee on 
membership is next in order. 


REPORT OF THE COMMITTEE ON MEMBERSHIP 
The committee on membership recommend: 

(1) That the following named persons be elected to associate membership: 


Walter Wellhousej Lawrence, Kan. 

Don B. Whelan, East Lansing, Mich. 
Asa C, Maxson, Longmont, Colo. ' 

Geo. H. Vansell, Lexington, Kj. 

Frank M. OTjn-ne, Gainesville, Fla. 
James G. Needham, Ithaca, N. Y. 

H. J. Speaker, Sandusky, Ohio. 

Paul R. hlyers, Hagerstown, Md. 

Simon Marcovitch, University Farm, St. 
f Paul, Minn. 

Frank Mervyn Littler, Laimceston, Tas- 
mania. 

James Calvin Goodwin, College Station, 
'Texas. 

Howard H. Jewett, Lexington, Ky. 

E. 0. Essig, Berkeley, Cal 
Moriey Pettit, Guelph, Ont. 

Frank H. Lathrop, Geneva, N. Y. 

Max. Kislink, Jr., Washington, D. C. 


Stanley Black Fracker, Madison, Wis. 

C. L. Scott, Wellington, Kan. 

Joseph Douglas Hood, W asliington, D, C. 
Jesse R. Chi’istie, College Park, Md. 

Ed. L. Ayers, Austin, Texas. 

Edwin Cooper Van Dyke, Berkeley, CaL 
W. M. Gifford, Honolulu, Hawaii. 

O, W. RosewaH, Baton Rouge, La. 

E. A. Vaughn, Auburn, Ala. 

Frederick Azel Fenton, West Lafayette, 
Ind. 

Jerauld A. Manter, Storrs, Conn. 

Olden Key Comtney, College Station, 
Texas. 

J. Edward Taylor, Salt Lake City, Utah. 
H. Gordon Craviiord, Wilton Grove, 
Ontario, Canada. 

Loren B. Smith, Blacksburg, Va. 


(2) That the following named persons be transfen-ed from associate to active 
membersliip: 

G. M. Bentley, Knoxville, Tenn. F. Z. Hartzell, Geneva, N. Y. 

C. W. Collins, Melrose Highlands, Mass. C. L. Metcalf, Columbus, Ohio. 

D. T. Fullaway, Honolulu, Hawaii. E, R. Sasscer, Washington, D. C. 

W. H. Goodwin, Wooster, Ohio, , 

(3) That by his request Mr. F. B. Gregson, Reesland, Bosernount, Romford, Essex, 
England, be transferred fropa active to associate membership. 

(4) That the following resignations be accepted: 

H. G. Dyar, Washington, D. C. ’ C. P. Smith, CoUege Park, Md. 

I. J. Condit, Berkeley, CaL H. E. Weed, Beaverton, Ore. 

B, W. Hegner, Ann Arbor, Mich. ' ' P. S. Welch, Manhattan, Kan. 

(5) That the Secretary be instructed to notify the four active and the six associate 
members who are in arrears fordoes for two years that if such dues are not paid within 
three months their names will be dropped from the roll. 

Respectfully submitted, 

WiLMON Newell, 
Walter C. OTCanb, 

J. G. Sandbeb, , , 

' , Corntnittee^ 
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By vote of tlie Association the report was accepted ari-d the recom- 
mendations adopted. 

President Glenn W. Herrick: We will now pass to the report 
of the committee on amendments to the constitution. 

REPORT OF THE COMMITTEE ON CONSTITUTIONAL A.MEXD^iEXTS 

The Committee on Constitutional Amendments beg leave to report that they have 
considered the proposed amendments as printed in the program, and recommend 
that the}" be adopted. 

Respectfully submitted, 

J. M. Aldrich, 

J. G. S.INDEES, 

E. F. Phillips, 
Committee. 

President Glenn W. Herrick: Is there any discussion of this 
report? 

Mr. W. C. OIvane: I would like to ask for a statement in regard 
to the first amendment which is proposed. 

Secretary A. F, Burgess: Perhaps I can explain this matter 
better than anyone present as I attended the summer meeting at 
Berkeley, CaL At that meeting the Pacific Slope Association of 
Economic Entomologists held several joint sessions with this Associa- 
tion and they asked that a joint committee be appointed to consider 
what could be done in bringing about an affiliation of that association 
with ours. A committee was appointed and the matter was considered 
and a report of it will be found in the October number of the Journal. 
The sentiment at that meeting was very favorable toward becoming 
affiliated with this Association, although it was explained that this 
Association could not act definitely on the matter at that meeting. In 
order to bring about the affiliation it seemed necessary to slightly 
amend our constitution so that the Pacific Slope Association could 
become a branch of this Association. , Our constitution at present 
provides for sections wffiich are based on projects or activities such as 
nursery inspection, apiary inspection, etc. The term ^‘branch’^ would 
refer to geographical divisions of the country and seemed to be more 
appropriate than to use the word ‘section’^ for such a division. ' I sin- 
cerely hope the amendment will be accepted as proposed by the com- 
mittee. ' I think it is a step in the right direction as it will bring to- 
gether all the economic entomologists in the country under one strong 
association.' The men I conferred with on the coast w^ere anxious to 
see the, inatteiFacted upon favorably and I tlrinkthis is' the logical 
thingiorms to, do.,; , 

„By yote,^;o;f,;„the"' Association' the amendments /were,, accepted;,'"''^,' 
recommended/by cp^nfiltee/y A ,/ 
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Amendments to the Constitution. 

Section Ij Article III, inseit. the words ^‘branch or” before tlie word 
ill line two so that the first sentence of Section I will read as folkws: “'"The offi- 
cers shall consist of a president, one vice-president and an additional vica'-in’csideiifc 
for each branch or section who shall be elected annual and a sccret-aio’' who 
shall be elected for a term of three years, who shall perforin the duties customarily 
incumbent upon their respective offices and as defined in the liy-laws.” 

Add a new section to Article II as follows: ^^Section IV. The publication of the 
Journal of Economic Entomology shall be entrusted to an editor, an associate 
editor and a business manager nominated by an advisory commiti.ee of six mem- 
bers, which la,tter shall lie elected for terms of three years so arranged tha.t two shall 
be elected annually. Tlie members of this committee shall have an advisory re- 
lation to the above constituted editorial board.” 

On motion of Mr. E. P. Felt the executive committee was author- 
ized to accept and take the necessary action on the application of the 
Pacific Slope i^ssociation of Economic Entomologists as a branch of 
this Association. 

President Glenn W. Herrick: The next business on the program 
is the nomination of Journal officers by the advisory board. Only 
one member of this board is here and he has had no time to give at- 
tention to this matter. It has been suggested that the Association by 
general motion elect the officers as it is necessary that the matter be 
acted on at this time, 

Mr. C. Gordon Hewitt: I move that the present officers of the 
Journal be elected for the ensuing year. 

The motion was unanimously adopted. 

President Glenn W. Herrick: I now call for the report of the 
committee on index of economic entomology. 

REPORT OF THE COMMITTEE ON THE PUBLICATION OF THE INDEX 
OF AMERICAN ECONOMIC ENTOMOLOGY 

It is a pleasure to state that, through the cooperation of Dr. L. 0. Howard and 
the untiring efforts of Dr, Nathan Banks, this important work will be completed 
shortly. Dr. Banks, who has had immediate charge of the undertaking, states that 
about 24,000 references have been entered and fully 1,000, possibly 2,000 or more 
from the less important agricultural journals are yet to be assembled. He is of the 
opinion that the work can be completed possibly in one, and certainly in twm months. 
The index will make, if printed as planned in ten point type, double column, a 
publication of approximately 250 pages. This is more than was estimated in Decem- 
ber 1914 and just about the size of the bibliography as planned in 1913. 

There is no question as to the great utility of this work and we' feel that it marks 
a distinct advance in reference literature. Your committee recommends that the 
undertaking be pushed to an early completion and that in the event of its being 
impossible to find any other satisfactory publishing agency, that the American 
Association of Economic Entomologists issue the index in accordance with the plan 
outlined in the report which was submitted and favorably acted upon at the Atlanta 
meeting. 
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Fiirtlierniore, tlie committee would recoinmercl, n,.- ;i. recoitr;it.iori of tiie 

work doneijv Dr. Bunks upon tliis project, tliat his membershiTs drics and s:ibs^;'ripTion 
to the JoruxAL of Ecoxoaiic Extomolo^;y be'i'emit tct'i for c. pcrif**..! of fiYC rears. 

liespectfulh' >ul 

Ik P. Felt, 

A. F. Burgess, 

C. O'Kaxe, 

W. E. Biuttox, 

W. E. Hixds, 

CoK>u/idtce. 


Mr. S. J. liuNTEK: I move the adoption of the report as read by 
“the committee. Carried. 

President Glenn W. Herrick: It was voted at the opening ses- 
sion to consider the work of the employment bureau at this time. 

After a general discussion it was voted that the executive committee 
request the director of the emplojmient bureau to prepare a report 
covering the work of the bureau since its establisliinent for considera- 
tion at the next annual meeting of the Association. 

President Glenn W. Herrick: The final report of the committee 
on program should be given at this time but as it has not been received 
suggestions concerning future programs are in order. 

A general discussion followed and the concensus of opinion seemed 
to be that the secretary should arrange with the secretary of the En- 
tomological Society of America to avoid as much as possible the over- 
lapping of the. programs. 

A motion to reduce the maximum lengt-h of time for the delivery of a 
paper from fifteen to ten minutes was discussed but the motion was 
lost. 

President Glenn W. Hereick: We will now hear the report of 
the committee on nominations. 

REPORT OF THE COMIMITTEE ON NOMINATIONS ^ 

The committee recommends the election of the following: 

For President, C. Gordon Hewitt, Ottawa, Can. 

For First Vice-President, G, A. Dean, Manhattan, Kan. 

For Second Vice-President (Pacific Coast Branch), E. D. Ball, Logan, Htali. 

For Third Vice-President (Horticultural Inspection), W. J. Schoene, Blacksburg, 
Va, 

For Fourth Vice-President (Apiary Inspection), T. J. Headlee, New Brunswick, 
N.L 

, For Committee on Nomenclature, W. E. Britton, New Haven, Conn. 

^The Second' Vice-President has been approved by the Boa.rd of Director to, com- 
plete the organimtion, of the Pacific Coast Branch.' 

The Board of Direetoris alsd' appointed' 'Prof. V. L. Kellogg a mern%t of ftO' 
Advisory Commitlee of the Journal of EcN3Nomo\ENTOMonoGT to fil the vacancy 
paused by the death of Rmt F. M. Webst^ , 
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For Committee on Entomological Investigations, H. T. Fernald, Amherst, Mass« 
For Committee on Membership, J. J. Davis, Lafayette, Ind, 

For Councillors to the American Association for the Advancement of Science, C, 
P. Gillette, Ft. Collins, Col., G. W. Herrick, Ithaca, N. Y. 

For Director of Entomologist’s Employment Bureau, W. E. Hinds, Auburn, Ala, 
For the Advisory Board of the Journal of Economic Entomology, C. P. 
Gillette, Fort Collins, CoL, W. E. Hinds, Auburn, Ala. 

Respectfully Submitted, 

E. P. Felt, 

R. L. Webster, 

H. A. Gossari), 
Committee. 


By vote of the Association the secretary was instructed to cast'^one 
ballot for the officers mentioned in the report- The ballot was cast 
and they w’ere declared elected. 

President Glenn W. Herrick: Is there anything else under the 
head of miscellaneous business? 

Secretary A. F. Burgess: I wish to read a telegram which was 
sent by direction of the Association to Mr. H. E. Summers: 


December 29, 1916. 

To H, E. Summers, 

Albuquerque, New Mexico. 

‘^American Association of Economic Entomologists sends hearty greetings and best, 
wishes.” 


Glenn W. Herrick, President 
A. F. Burgess, Secretary. 


President Glenn W. Herrick: We should consider at this time 
the design to be used on the official seal of the Association. 

On motion it was voted that the matter be referred to the executive 
committee who should select either a profile of Dr. Harris or a plain 
seal, with power to adopt and have the seal prepared for official use. 

President Glenn W, Herrick: The next on the program is fixing 
the time and place of the next meeting. 

On motion it was voted that the next meeting be held at the same 
time and place as the meeting of the American Association for the 
Advancement of Science. 

President Glenn W. Herrick: I wish to take this opportunity 
to thank all for their cooperation in making this meeting a success and 
particularly the effective service of those who acted on committees. 
If there is no further business we wdll adjourn. 

^ Adjournment L30 p, m. 
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PART II. PAPERS AND DISCIJSSIONS 

THE PRESIDENT’S ADDRESS 

THE NEED OF A BROAD, LIBERAL TRAINING FOR AN ECO- 
NOMIC ENTOMOLOGIST 

By Glenn W. Herrick, lihacaj N. Y, 

^‘Tlie worst weed in corn mQ.y be corn/' 

So a too exclusive study of entomology is the poorest kind of preparation for an 
entomologist. 

We are fortunate individuals in many respects. We are fortunate 
in living in an era of almost incredible progress in our knowledge of 
the secrets of nature, 'fhe boldest imagination would hardly dare 
to predict regarding the advances and dis'coveries that may be made in 
the next ten years in the field of the natural sciences. No part of this 
field of knowledge has been entirely exempt from this general advance; 
and in no phase of the work has there been more amazing progress than 
in that of the applied science of entomology. It has advanced aston- 
ishingly in the number of persons engaged in ihe study of insects 
for the ultimate purpose of preventing their ravages; in developing and 
perfecting mixtui*es for repelling and killing them; in devising effective 
apparatus for applying insecticides; and in determining more exact 
methods of preventing the losses caused by these persistent pests. 

We are also fortunate in being associated with a phase of scientific 
work that is in accord with the modern trend of ideas and with the 
demands of the age. That is, we are engaged in a practical, economic 
and applied phase of the science. We shall not have to shift our ground 
in this respect as some of the related sciences are being forced 'to do. 
For example, one of our most distinguished botanists has said, can 
scarcely be successfully denied that the most significant recent advances 
in American botany have been along economic lines. . , It is 

scarcely to be supposed that economic botany is a passing fad and 
that pure botany, as. we call it, will once again come into, a place of 
dominance. The shifting emphasis in botany is but a part of a great 
movement as broad as humanity itself.” 

Others of the, so, -called pure sciences are feeling this pressure of the; 
economic, or^ applied' influence' and slowly shifting their grounds., 
We/hdweirer, ,are ,already allied, with ,a young and' ,rapidly advancing" 
science that, from its appHed nature, is in a'Ccord .with the tendency 
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•of the present ideas and activities of humanity. We are^ therefore^ 
to be congratulated both on the splendid progress of our profession 
and on its harmonious relations to humanity. Qn the other hand; 
lest we become lulled into a sense of security regarding the state of 
our scieiicej lest we become filled with a dangerous sense of complete 
satisfaction with our past and present achievements, and lest we mag- 
nify too much the desirability of a practical preparation for our work, 
I am going to take this opportunity of urging the need of a ‘broad, 
thorough and rigid training for our future activities as economic 
entomologists. 

It is well to reali7je that we are jet far from a satisfactory solution 
of many pressing entomological problems. A large part of the wide- 
spread interest showm in economic entomology at the present time is 
due not so much to the striking results already achieved as to the 
increasing demand for the accomplishment of greater things and the 
solution of new and more perplexing problems. Many of the simpler 
problems of our work have been fairly well solved. The more obvious 
and easy steps have been taken. We are now confronted with the 
more abstruse questions of insect control, the proper solution of which, 
calls for the highest sort of mental preparation, for the broadly trained 
type of mind — the mind that has been developed until it has become 
imaginative, until it is able to dream dreams. The speaker has not 
the time or space to defend the thesis that imagination is necessary 
even in an applied science. He will only ask if the men who invented 
the steam engine, the sewing machine, the telegraph, the telephone, 
or the monotype machine did not have minds replete with imagina- 
tion. Yet these appliances are among the most practical in use today 
by the human race. There are big things in the field of economic 
entomology awaiting the minds that have become trained until they 
are able to see far ahead of mere facts — until they have attained the 
intuition of seers and the imagination of poets. 

LeBaroii in 1870 exercised a trained judgment and responded to 
the impulses of an imaginative mind when he recommended that an 
‘apple tree should be syringed with Paris green for canker worms; 
and w’hat a remarkable suggestion it was and what a revolution it 
startedin the control of insect pests in this country! Harris, a recluse 
among books, for he was a librarian most of his life, wrote a classic 
in American economic entomology. Nothing but his lively imagina- 
tion and broad interests developed by a thorough training of the mind 
enabled liiin to accomplish so much under so many difficulties. 

What ^ a vision of the wonderful means of The multiplication of 
certain parasites and perhaps of their inci eased efficiency in the control 
of noxious insects was unfolded to'us by Marchal^s^ discovery of poly-. 
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embryoiiy! This brilliant piece of work was really the result of a 
most thorough^ broad and extensive preparation on the part of hlar- 
chalj as an embryologist. The significant feature of the whole matter 
to me^ is the fact that the training was doubtless acquired without 
the material thought in mind that it might produce results of a pro- 
found practical bearing on certain fundamental biological problems. 

Sir Ronald Ross’s successful search for the species of mosquito 
acting as a reservoir for the malarial germ sounds almost like a fairi/ 
■story and as interesting as an Arabian Niglit^s tale. Only a man of 
vivid imagination and of profound faith in himself and his judgment 
engendered by a broad and vigorous training could ever have persisted 
in the search and brought it to so brilliant a conclusion. 

Not one of these discoveries or pieces of work was the result of 
accident or of haphazard experimenting. Each was the deliberate 
outcome of a broadly trained and imaginative mind. Each was the 
truitioii of long and arduous study in wide fields of knowledge and 
each has marked an epoch in the histoiy of economic entomology and 
its relation to the human race. What one of us younger men feels 
that he has prepaied himself broadly enough ^ intensively enough, 
cultiirall}’- eiiouglij and imaginatively enough to contribute as large a 
share to the advancement of the science? 

I have been greatly interested in reading again the papers on the 
teaching of entomology presented to this ilssociation in 1911 by four 
of the pioneer teachers of this subject in the United States. Again, 
I have been profound^ impressed with the fact that all of them, each 
unknown to the other, greatly stressed the need of a broad, founda- 
tional training for successful work in economic entomology. It is 
well worth wklle to quote briefly from these papers. The first speaker 
says, ^^Thus early I gained a hint of the scope of entomology ami was 
led to realize that the practical application of the science should be 
based upon a broad and accurate foundation of scientific knowledge/’ 
The second speaker says, ‘^For the intending graduate Student, there- 
fore, I would urge a broad undergraduate course wuth plenty of chem- 
istry, physics and botany but with sufficient attention paid to the 
cultural subjects and those connected with our duties, as citizens,, to 
give breadth in every way, languages as tools aside from their cultural 
value should not be omitted.’’ 'The third speaker emphasizes ^ the 
desirability of a broad training in these words, There is, therefore, 
the necessity that we should have trained investigators for the acqui- 
of further knowledge concerning insects, the discovery of which 
%,''one :of the most' important , duties of modem entoinology. For the, 
pujrpose of this kind of ihstmetion, it is , absolutely , necessary that there 
be thorough training in related science as well as in the general foun- 
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dation in other branches of knowledge/^ The last speaker requires 
his students to take work in zodlogjq botany, Latin, German, and 
French, not merely for their utility but also because of their cultural 
and broadening value. Thus we have in the foregoing brief quotations 
a forceful summary of the opinions of our older and more experienced 
teachers on this fuiidamentai question. But let us consider this ques- 
tion in the light of recent developments. 

Within the last two decades, applied entomology has shown such a 
marked and rapid trend in a certain direction that it demands our 
attention and careful consideration in connection with the theme of 
this discussion. I refer to its conspicuous tendency to come closer 
and closer to the vital activities of human beings. As a result of this 
trend, the economic entomologist suddenly finds himself drifting 
more and more into intimate relations with humanity. One has but 
to recall the fly and mosquito campaigns in many localities of our 
country; the work of Gorgas and his assistants in making the Panama 
Canal a possibility^ the work of the physicians, Reed, and his associates 
on the field of Quemados and the entomological significance of that 
work; and the campaign against fleas in San Francisco to check the 
bubonic plague, to realize the force of the foregoing statement. More- 
over, the work of the Horticultural Commission of California, prac- 
tically an entomological cpiarantine board, in the seaports and counties 
of that state; the functions, rights and responsibilities of the Fedei'al 
Horticultural Board; and the several state entomological quarantine 
regulations, all show how intimately the economic entomologist is 
dealing with the very life and economic forces of the people. 

I have been profoundly impressed, W'hile watching the westward 
march of the cotton boll-weevil, with the effect a single insect may 
exert on the economic life of a people. This insect has changed the 
agricultural thinking of the South and will ultimately^ bring about a 
marked change in the agricultural practice of the people in the infested 
territoiy. Affecting as it does the most important crop grown in 
the United States by virtue of its peculiar economic position, because 
cotton serves virtualfy as a means of exchange, and because it, beyond 
any other exported product in the United States, serves to settle our 
debts abroad, the weevil could not fail to affect vitally the economic 
welfare of the people; and any^ entomologist dealing with it becomes, 
by virtue of his profession, intimatety associated with the welfare and 
very existence of his constituents. 

I have also been keenty sensible of the influence of the malarial 
mosquitoes on the energy, efficiency, and accomplishment of a people. 
And the men now engaged in studying this problem will find them- 
selves ingratiated into the lives of the people about them and will add 
'to the prestige nf our profession among the people of this country. 
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The economic entomologist is inevitably drifting more or less into 
tlie role of a leader in his community or state. The influence of Ms 
presence among the progressive farmers of his territory is bound to 
make itself felt. Leadership demands a true understanding of realj 
effective service to humanity and he who serves his feilowmeii best 
and most lastingljj must be a man of wide; clear vision^ liberal ideas^ 
and large sympathies. 

We are gratified with this growing position of the economic entomolo- 
gist in the affairs of the people; but must realize that it brings 
added and grave responsibilities which must be lived up to and met 
in exactly the same catholic spirit in which they come to us. To 
meet these duties in a large, sane, and efficient way, a man should 
possess sound judgment and wide knowdedge of men and their affairs. 
We have been delighted and inspired by the fact that one of our older 
members has been recently honored as the leading citizen of his state. 
Not alone because of his purely .entomological work but because his 
work was broad enough and sane enough to fit into the lives and activ- 
ities of the people. It seems to me that the economic entomologist 
of the future must acquire a wide and thorough knowledge of the 
history and development of his country, of the characteristics, ideals^ 
and aims of his people and of the economic forces governing their 
•welfare. 

Again, there are other phases of the more recent developments of 
economic entomology that emphasize the need of a thorough and lib- 
eral preparation. For example, the work in so-called medical ento- 
mology is calling for the highest type of broadly trained men. The 
discoveries of the direct relations of insects to man have opened up a. 
tremendously vital field of work for the economic entomologist. 
The problems in this field that will present themselves in the future* 
are sure to be complex and intricate and to be bound up closely with 
interrelated problems that wdll demand broad knowdedge, trained 
judgment, profound insight, and the ability for the closest ^ scrutiny 
and discrimination. No one who has not' been trained to close, 
extended application, and who has not had the imagination developed, 
need expect to solve successfully the problems in this field. 

There' is another development or tendency arising in the botanical- 
zoological field that in order to be met and stemmed successfully will 
demand thoroughly trained men and a' high type of work. I refer 
to the ' tendency to submerge economic entomology in the field, of 
phytopathology. Doctor Howard has already pointed ' out the ab- 
surdity of this movement and the need of resisting it.^ ' ' One of the mO'St 
'successful means" of; preventing this tendency from 'being realized' is 
''for, the economic ento,mologist "to'; perform iiis work in such a broad, 
'fundamental manner that it w3i be differentiated as a clear and dis-^ 
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tiiict field from that of plant diseases. Fundamental^ basic work of 
this kind demands a liberal and rigorous mental training. 

AgaiHj we hear a great deal these days about research but I am. 
afraid that' we do not grasp ail that is being said concerning it. In 
factj I sometimes wonder if the speakers themselves really understand 
all that they are saying on the subject. Of one thing, I am convinced. 
There is little use to talk of real research until genuine scholarship 
has been attained. The world is demanding research at a time, it 
seems to iiie, when we have somewhat fallen away from the rigorous 
methods of mental discipline of half a century or more ago. If we 
expect to discover basic facts and if we expect to justify the expendi- 
ture of the funds now being thrust upon us for research, we have got 
to reinstate a love for learning and a sincere desire for scholarship. 
We have got to foster and create scholars with an unquenchable 
thirst for the pursuit of the unknown and an ability to find it. 

Not long ago, I had the opportunity of visiting certain intensely 
busy fields of economic entomological work in the southern part of 
the United States. During this trip, I saw two phases of work that 
greatly interested me and that left an impression on my mind that 
grows with the lapse of time. The two series of experiments dealt 
with the tropisms of two notorious insect pests — in one case with the 
chemotropism of a small beetle, in the other case, with the photo- 
tropism of a moth, I do not know that any satisfactory results in 
either case have yet been obtained. I do know, however, that these 
experiments are being made in a fundamental way and I feel that they 
are fraught with undreamed of possibilities in the way of insect control. 
It is neither appropriate nor desirable in this paper to discuss the 
tropisms of insects. What I desire to say is that here is a whole 
field, comparatively newq for the economic entomologists who are 
prepared to develop it. European entomologists are already entering 
the field. The work will demand thorough training in closely related 
sciences, intimate knowledge of foreign workers and their languages, 
a sane, well-balanced judgment that can correlate and interpret 
results, and a mind of imagination and vision that can see far ahead 
of mere facts. I look forward with great enthusiasm to the researches 
that are bound to be made in these fields when we develop men prop- 
erly trained for the work. 

This leads me to say a word regarding the desirability of every 
economic entomologist to have a knowledge of the history of his 
science. For a proper background of the science of applied ento- 
mology, one should have a fairly full knowledge of the history of the 
subject., 'Economic entomology, , as a distinct field of endeavor, is 
eompaxatively young and a fairly complete knowledge of its rise and 
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progress can be rather easily obtained. The course of its development 
has been an interesting one and in many respects an inspiring one. 
The older workers, especially, have been men wltli whose lives we may 
veiy profitably become acquainted. I 'would earnestly urge every 
young man intending to follow applied entomology as a profession 
to become intimately acquainted with the lives of such men as Harris, 
Fitch, LeBaron, Walsh,' Riley, Lintner, Fletcher and Saunders. I 
am convinced that a knowledge of the development of one's favorite 
science will act as an incentHe and inspiration to fresh and extended 
endeavor. It will also aid in developing a worthy pride in adding 
something to what has already been done and will give a clearer view 
of what remains to be accomplished. 

Lest I be misunderstood and lest some may fear that the speaker 
is overemphasizing the theoretical to the neglect of the practical side 
of an entomologist’s training, allow me to say that elsewhere I have 
set down in detail %vhat, it seems to me, would constitute an ideal 
course of study as preparation for applied entomological work. In 
that discussion I ha\^e admitted and emphasized the desirability of a 
certain amount of practical field work and have also noted its kindy 
its extent, and the place it might well occupy in such a course of prep- 
aration. The length of that discussion and the extent of what I 
desired to say in a more abstract w^ay has precluded the possibility 
of including it here. I would like to say, however, in this connection^ 
that there is a tendency among young men, especially undergraduates, 
to study only those things that they think are going to be of actual 
nse to them in their future work. So many young men say to me that 
they do not want to take this or that course because it will be of no 
use to them in their profession as an economic entomologist. 

It is probably true that the mere knowledge of the processes involved 
in the solution of an algebraic equation in quadratics, or the mere 
knowledge of the laws governing, falling bodies or the Latin subjunc- 
.tive may never be of actual practical me in checking the ravages of 
an insect pest. We must not expect to use everything we learn, 
neither ought we to learn only those things we expect to be directly usefuL 
We do not' study certain subjects with the. expectation of using the 
form,ulas and equations on the field of battle with the codling ' moth. 
It is certainly , true that we shall forget most of the, facts we learn in 
college concerning mathematics, physics, Latin, chemistry, ' and kin-' 
dred, subjects; but not, one of us will ever lose the broadness of view" 
and culture of mind gained in 'acquiring this 'knowledge and not one 
of' m will over tee 'the benefit of, mind training received from mastering 
these 'sublects- The significant fact, The fact that counts, is that tbq 
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mincl^ lias been trained and developed by close, accurate, rigorous 
tliiiikiiig ill several fields of knowledge. 

But I hear some say that these are old, trite arguments. I admit 
it and agree that they are out of fashion; but I believe that these 
truths need to be resuscitated, revivified, and rehabilitated in the 
minds of the younger generation. , I almost wish it were possible for 
a young man to go to college without having the thought foremost in 
his mind that he must fit himself to earn a living. 

The modern cult of efficiency is misleading many young men into 
thinking that they must study only those things that make toward 
practical success in their chosen profession. We see Europe bathed 
in the blood of a might}!^ war because nations have as. their highest 
ideals, apparently, the efficiency of their peoples in trade, in manii” 
factures, in spreading over the earth and holding more land, in short, 
in performing greater material feats. Bailey has touched upon this 
question in a fine way when he speaks of the use of the land; He 
says, is urged that lands can be most economically administered 
in very large units and under corporate management; but the economic 
results are not the most important results to be secured, although at 
present they are the most stressed. The ultimate good in the use of 
the land is the development of the people. It may be better that 
more persons have contact mth it than that it shall be executively 
more effectively administered.’ ' In other words, efficiency of adminis- 
tration, the securing of economic results may not be the most important 
objects in life. The development of men should be the highest aim 
of a system of education or of a government. 

I plead for a broad, liberal training because I firmly believe that a 
course of study which demands logical, orderly rigorous thinking, con- 
sistently carried out over a period of several years during the grow- 
ing and formative period of a young mind will contribute more toward 
making a faithful, honest, accurate observer and interpreter than any 
other form of intellectual training yet devised. I believe that a mental 
training of this character is one of the surest means of freeing the mind 
from prejudice, misconception and dogmatism. 

I plead for a liberal intellectual training because it will widen one’s 
perspective of life. The man who, especially during his younger, 
undergraduate days, is engrossed in one thing, who thinks of but 
one realm of nature, who deals with but one science, and who studies 
only one phase of the animate world is apt to become narrow and to 
lose understanding and appreciation of other lines of endeavor. More 
than that, he is liable to lose touch with the vital problems of life and 
humanity and fail to Judge* his problems in a large and adaptable 
manner., His very nearness to his work and his limited field of vision 
precludes the accomplishment of really vital things. 
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It is the lack of severe mental training: it is barely tasting the Pierian 
Springy that breeds shallow thinking and superficial results. A sclioiar 
ill his calmer momentSj at least, as Milliken says, ought to a rnaii 
who exemplifies in his whole life the vein' essence of teniperaiice, a 
man who is always rational and consecutive in his tliiiikiiig, just and 
truthful in his speech, dispassionate and fair in his analysis^'’ The 
futine work in applied entomology" will demand, more than ever, 
scholarly men and- these are to be obtained only through a course 
of broad training and rigorous thinking. 

Finally, I would urge upon every teacher of entomology and upon 
every one interested in the success of our favorite science, the impoi*” 
tance of emphasizing to young men, who contemplate choosing applied 
entomology as a field of labor, the desirability, nay, the necessity of a 
thorough and extensive preparation. Economic entomology^ will 
certainty play an increasingly^ important r61e during the coming years 
in the development of rural life. As our knowledge of the activities 
and habits of insects increases we realize more and more keenly the 
far-reaching effect these tiny but multitudinous animals may exert 
upon the basic welfare of all mankind. I am, therefore, profoundly 
impressed wnth the possibilities and the greatness of applied ento- 
mology as a profession and am greatly concerned with the need of 
young men being property fitted for the work. Upon the young men 
now entering the profession will rest the responsibility^ of maintaining 
the fine reputation of the older ■workers, of adequately meeting the 
present problems, and of securely laying the foundations for the larger 
field of the future. 


Reading of Papees 

President Glenn W. Herrick: The first paper on the program 
will be given by Mr. J. W. McColloch. 

A PRELIMINARY REPORT ON THE LIFE ECONOMY OF 
SOLENOPSIS MOLESTA SAY^ 

By J. W. McColloch and Wm. P. Hayes, Assistant Enimnolagisis^ Kansas State 
Agricultural Experiment Station 

Introduction 

In the spring of 1911, the Department of Entomology of the Kan- 
sas State Agricultural Experiment Station received several reports' 
from southern Kansas of' kafir, seed being destroyed, soon after it was 

1 'This pap'er embodies the results of some of' the investigations undertaken by'' the 
authors in the ''prosecution 'of project'' No. ■ 92 — Investigations on' the Staple Crop 
Insects of Southern thfe', Kansas 'State^A'grlcullural'Jhtperiment Station. 
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planted^ by a small ant. Early in June, 1911, the senior author 
visited several fields where injury was reported and collected a large 
number of the ants, specimens of which were sent to Dr. *W. 
Wheeler Mvho determined them as Soleno])sis molesia Say. In inves- 
tigating this injury it was found that several hundred acres of kafir 
had been destroyed and that many fields had been replanted three and 
four times. In 1912 and 1913 the reports of injury increased and it 
became evident that this pest was worthy of some investigational work. 
Accordingly, in 1914, a field experiment station was establidied at 
Winfield, Kansas, and the junior author placed in charge. This 
station has now been in operation two years and during that time con- 
siderable progress has been made toward a knowledge of this insect’s 
life economy. 

Classification and Synonomy 

Solenopsis molesta belongs to the family Formicidse, sub-family 
Myrmicinse. It was originally described hj Thomas Say in 1835 as 
Myrmica molesta. Dr. W. M. ^Vheeler has kindly furnished the 
following synonomy of this species: 

Myrmica molesta Say, Boston Journ. Nat. Hist., 1, 1836, p. 293. 

Myrmica exigtia Buckley, Proc. Ent. Soc. Phiia., 1866, p. 342. 

Solenopsis debilis Mayr, Verliand. Zool. Bot. Ges. Wien. 36, 1886, p. 461. 

Solenopsis molesta Emery, Zodl Jahrb. Abth. f. Syst., 8, 1894, p. 277. 

There has been considerable confusion existing between Solenopsis 
molesta and the tiny house ant, Monomormm pharaonis Linn. Several 
writers considered Say’s Myrmica molesta as a synonym of Mo7i07noriu7n 
and Mayr believed this to be the case when he described Solenopsis 
debilis, Accoi'ding to Doctor W'heeler, ^'^Emeiy was the first to in- 
sist that this was merely a synonym of Sa 3 ^’s molesta 

There are a number of references in the American literature to 
Solenopsis fugax, which is a European >species. Doctor ’Wheeler in a 
recent letter says, Solciiopsls fiigax is a European species and does not 
occur in this country. It is extremely ■, close to Solenopsis molesta^ 
however.. Undoubtedly all references to fngax in American literature 
refer to 7nolesiaJ^ For this reason the American references to fugax 
have been considered in this paper. 

Distribution 

Solenopsis molesta has a wide geographical distribution, being found 
over most of the eastern half of the United States. 

i The writers desire to express their appreciation to Doctor Wheeler for determin- 
ing the aiits mentioned in this paper and for suppbung the synonomy of SoleTiopsis 
molesta. 



Febmaryj ’16] mccolloch akd hayes; solexopsis; molebta 25* 

Say (1)^ describes the species from specimens collected around Phila- 
delphia. Fitch (2) records it in damaging numbers in Xew York as 
early as 1850. Mayr (7) described Solenopsis dehilis from specimens- 
taken in the District of Columbia, New Jersey, Yirginia, Texas, and 
New York. Forbes (5, 13) reports it several times from Illinois. 
Wheeler (15) records it from the eastern and northern states, Texas, 
and as far south as Cuernavaca, Mexico. He also mentions finding a- 
large nest on Naushon Island, Mass. Pierce (21), et al, found it in 
Oklahoma. Taiiquary (23) records taking sex forms in flight at Bos- 
ton, Mass. Gaige (25) found a single worker on a rock outcrop on 
Charity Island, Lake Huron. 

This species appears to be well distributed over the eastern half 
of Kansas, specimens havmg been taken in twenty-two comities in the 
eastern part of the state. 

History and Economic Importance 

While there are many references to Solenopsis molesta preying on 
other insects and acting as a scavenger, it is primarily an injurious 
insect. 

In describing this species. Say (1) states that this is the '^little yel- 
low ant” commonly found in houses and that it sometimes eats vege- 
table food and garden seeds. 

According to Fitch (2), it is one of the worst ants infesting houses 
and fields in New York. It is very fond of saccharine substances and 
is commonly found feeding on sweetened foods, in the house. It is 
also found frequently in pastures and plowed fields and in 1850 it 
threatened the corn crop by gnawing the tender leaves. 

Forbes (5, 6), in 18^84, records Solenopsis fngax present in sorghum 
and broom -corn fields, injuring the fruit of strawberries, and gnawing 
out seed corn. In 1894 (13), he reports Solenopsis dehilis feeding on 
seed corn in the ground and kernels in the ear. He also observed this 
species attending the corn root aphis. 

Webster (10, 11) in several papers describes this species as injuring 
strawberries, blackberries, seed corn, cured hams and ripe apples. 

There are a number of references to this ant as a predaceous enemy 
of injurious insects. Brooks found Solenopsis dehilis attacking the 
grape curculio {Qraponius inaqiialis) (16) and the walnut curculio 
(Comtrachelus juglandis) (18). Headlee and McGolloch (22) often 
observed Solenopsis molesta carrying chinch bug eggs. ' Brooks and 
Blakeslee (26) found this species attacking codling moth iarvse. 

In Kansas, theohief injury consists of destroying the seeds of /kafir,- 
cane, milq, and feterita shortly after they are planted. In a few cas^' 

; ^ fieference, is made hy number fo Literature 'Cited/* ' / - ' ' - ■ 
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they have also been fount! injuring seed corn. Within a day or two 
after the seed is planted the ants attack it, hollowing out the kerne! 
and generally preventing gerniinatioii (PL 2, figs. 6 and 9). During 
the past four years thousands of acres of sorghum crops have had to 
be replanted from one to six times because of the ravages of this ant 
and in a number of cases it has been impossible to obtain a stand. 
With seed at $3.00 a bushel, as it was in 1914, this means a consider- 
able money loss as well as time and labor spent in replanting. 


Methods of Study' 

Considerable difficulty was encountered in finding a satisfactory 
method of rearing this ant under artificial conditions that would 
permit of daily examination. Because of the minute size of the work- 
ers, such cages as the Lubbock, Janet, and Fielcle proved unsatisfac- 
tory. Finally, a modified type of the Janet cage was constructed, 
which, although not entirely satisfactory, proved useful This cage 
(PL 2, fig. 8) is made by moulding a block of plaster of Paris in an 
‘Ordinary dinner plate or saucer, having the upper surface level with the 
top of the dish. On one side a small cavity is cut away for a water 
chamber, which can vary in size according to the size of the cage. 
Opposite this an oblong chamber about one-eighth inch deep, two to 
three inches wide, and four to fiY^’e inches long, is hollowed out and the 
half of it farthest from the water reservoir is painted black and covered 
over with a small square of glass. This gWes a covered and an uncov- 
ered chamber. The former is covered with a small square of black 
cloth, making a Y^ery satisfactory dark chamber which can easily be 
uncovered to permit examination. The uncovered area is used for a 
food chamber, which readily permits of the removal of old or decayed 
food. To prevent escape of the ants the food chamber is completely 
surrounded by a barrier of vaseline, which must extend up and over 
the adjacent edge of the glass covering the dark chamber. An extra 
safeguard is had in placing a thin layer of vaseline around the dark 
chamber before the glass top is put on. This not only fills up any 
small crevices through which the ants could escape, but also prevents 
the glass coYmr from slipping out of place. By making the dark room 
near the edge of the dish, forms in the nest can easily be examined on 
the stage of a binocular. 

This cage is not altogether satisfactory as the ants will sometimes 
burrow through the plaster of Paris into the bottom of the dish. 
Before ants become accustomed to the vaseline many are caught in 
it, especially the winged forms, but after a time they learn to avoid it. 
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Larger ants like Cremastogaster Ihieolata Say and Iridoimjrrneic 'prnino- 
sus Roger ivere kept quite successfully in these cages. 

When the cage difficulty was eliminated, other serious problems 
presented themselves. As yet no single individual has been followed 
through all stages of its life cycle. The immature forms cannot be 
kept under observation when piled upon each other in large colonies. 

■ "When small colonies are started, the cannibalistic instinct of the ants 
becomes more noticeable and before a series of eggs will hatch, or a 
group of larvae become full grown, they may be eaten by their supposed 
caretakers. 


Life-History 

Egg. — The eggs (PL 2, fig. 1) are pearly white with a. bright luster 
which changes, just before hatching, to a clear, semi translucent color. 
They are elliptical in shape and about .25 mm. long. The eggs are 
covered with a viscid substance which enables' them to adhere in 
packets for purposes of transportation workers or to the surfaces 
where deposited. 

Eggs are laid by the fertilized queens and cared for by the workers. 
Queens, when unattended by workers, wdll care for and carry packets 
of eggs from place to place in the nests. Unless eggs are attended by 
either workers or a queen, they will not hatch. 

Fertilized queens collected in the field and placed in artificial nests 
cease egg laying almost entirely, and the few that are occasionally laid 
are soon greedily eaten by the workers. This condition, coupled with 
the fact that large numbers of eggs in a nest are hard to keep under 
observation, makes it difficult to determine the length of the incuba- 
tion period. The methods used by Newell and Barber (24) on the 
Argentine ant were employed to work out the length of the egg stage. 
A fertile queen was placed in a nest with a small number of workers 
and assuming the time from the Ia 3 dng of the first egg to the time of 
the first one hatching to be the time required for incubation. This 
period was found to vary from 16 to 28 days, depending on tempera- 
ture and moisture conditions. The daily egg-laying record' of eight 
queens was taken for a period of 16 days by removing from the nest 
eggs laid during each day. The average number of eggs laid was 103 . 8 . 
The greatest number from one individual was 387 and the smallest 
was 27, One queen deposited 105, eggs in a single' day. Table I 
shows how the egg record of a queen will decrease after being put 'in 
an artificial 'n'est. ' This queen was taken in a large colo,ny Alay 10 . • 
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Tablts i. Daily Egg Record op a Queen 


Date 

No. Eggs Laid 

Date 

No. Eggs' Laid 

May 11 

52 

May 27 . 

‘ 

14 

May 12 

94 

May 28 

5 

May 13 

105 

May 29 

0 

May 14 

36 

May 30 

1 

May 15 

3 

May 31 

• 0 

May 16 

0 

June 1 

0 

May 17 

0 

Juae 2 ! 

0 

May 18 * 

0 

June 3 

2 

May 19 

10 

June 4 

20 

May 20 

13 

June 5 

5 

May 21 

0 

June 6 

0 

May 22 \ 

16 

Jane 7 

1 

May 23 J 

10 

June 8 

4 

May 24 

0 

Juno 9 

1 

May 25 

13 

June 10 

9 

May 26 

36 

June 11 

0 


Lara^a. — The larv» (PL 2, fig. 2) of this species resemble superfi- 
cially the larvjR of any other of the Myrmicine ants except, perhaps, 
in size. They are white in color and covered Avith double-hooked hairs 
which enable them to cohere in packets to be carried by workers* 
The posterior end is large and tapers toward the anterior end, which is 
considerably curved. This curvature becomes less pronounced as 
the larva grows older but is never entirely obliterated. Larvse were 
frequently observed, while lying on their back, to straighten out their 
curved body by lifting their head and dropping it back onto the body. 
These movements are repeated at short intervals and the mandibles 
open at each up-movement and close on the down-movement. These 
moving larvse were generally fed by workers at once, or soon after 
making these apparent supplications. 

' LarA’^se are fed regurgitated food by the workers. Workers, inarti- 
ficial nests, were often seen to place small bits of crushed kafir seed 
and tom parts of their own larvse and pup'Se on the body of the larva 
near the mouthparts where the larvse were seen to bite them. 

' As the larva becomes full grown a large undigested 'meconium is 
; voided from the alimentary tract. Workers were seen at times aiding 
larva to get rid of this mass by tugging/ at it while it was being cast 
'ioff. '' ''This; change marks the end of larval development 'and the be- 
ginning of" the semi-pupal stage." 

The length of the larval stage is highly variable, depending on 
weather conditions, During midsummer larvae were reared to the 
semi-pupal stage 'in,'. 21; days,/'AvhiIe others 'will live through the winter* 
A single, larva was uhder.pbseryation'from'/'October.lO to Kay,,', 12' when 
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it transformed to the senii-pvipal stage. The semi-pupal stage was 
foimcl in miclsiiiiimer to range from 2 to 11 days. 

Large larvie have often been encountered, in nests of this species, 
■which were, iiiidoubtedty, either larvae of males or queens. Tsoiie 
w^ere ever reared successfully in artificial nests. Except for their 
much greater size, they seem to resemble the worker larvas, and upon 
reaching their final stages of growth undergo similar changes. 

Pupa.— The comparative sizes of the worker, . queen, and male 
pup® are shown in Plate 2, figure 7. The worker is the smallest, 
the male intermediate, and the queen the largest. The three forms 
are 'white during the early stages of pupal development, but as 
development proceeds they gradually assume the color of the 
adult form. The queen and worker pup® become a pale yellowq 
almost as dark as the adult. . The male changes to a dark brown be- 
fore transformation. 

The length of the worker pupal stage Avas found to beirom 13 to 27 
days. The same period for males and queens has not been determined. 
Worker pup®, when ready to transform, are assisted in shedding their 
pupal skin by attendant workers. This skin is torn off in the form of 
■a thread over the long axis of the body as one would unwind a skein 
of yarn. Pup® are not enclosed in cocoons. 

Adult. — This species has but three kinds of adults, workers, males, 
and queens. There are no major and minor workers or soldiers. 
Workers, after emerging from the pupal stage, areA®ry pale yellow in 
color and helpless. They are cared for by attendant ants which carry 
them about. In from two to three days these callows become thor- 
oughly pigmented and are able to care for themselves. The worker 
(PL 2, fig. 4) is one of our smallest ants, being from 1.5 to 1.8 mm. 
long andTs pale yellow in color. Vestigal eyes are present. The 
antemi® are ten-jointed. Spines are absent on the metathorax. ThS' 
pedicle is twu-jointed and the abdomen is armed with a sting. , Say 
(1) in his original' description says, '“Their sting is like 'the 'puneture. 
of a very fine needle."'^ In two years* handling, the writers have never 
been 'Stung 'by this ant. Workers constitute the 'greater part/ of the 
colonies. ' ■ ■ ■ ^ '' ' 


The queen (PI. 2, fig. 5) is of the same general yellow color as the 
workers with a darker (almost brownish) color on the head, prothorax^ 
and between the dorsal abdominal segments. The prothorax is 
unarmed* ' Before fertilisation, the qu^n has two pairs of hyalne 
wings which are lost after, mating oqcurs. , Antennss are eleven^ 
Jointed. ' y . , ^ \ ' ' . , > 

Male® are interined^t^-iin ehse the qu^ns and worte:^ 

Their 'length varfi^ firem mm* - *1^©' and afitennai 


<' [V 


/s,v 




1 ( 
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yellow, while the body color is a shining brown. The wings are 
hyaline. The antennse have no club, as in the case of workers and 
queens, and the scape is also much shorter. The first funicular joint 
is enlarged to form the Johnstonian organ. 

Habits 

Locally, this species is known as the kafir ant.” Farmers whose 
crops have suffered from this pest know well the character of injury 
done, but seldom are acquainted with the depredator. This is, in 
part, due to their minute size and the hypogscic habits, although they 
are sometimes found on the surface of the soil. 

The workers damage planted kafir seed in the same manner that has 
been reported by Forbes (13) for corn, wdio describes that injury as 
follows: “A kernel may be found wholly or partly hollowed out, the 
mealy interior being not devoured, but scattered about the earth, 
while the cuticle or outer shell of the seed remains but little disturbed.^ ^ 
He is also of the opinion that the ants eat out the corn seed for the 
purpose of getting the oil. These attacks may occur before or after 
germination takes place, and in the case of kafir and other sorghums 
which they are known to damage, the seed apparently must be softened 
by moisture before they are attacked. Seeds that are injured after 
germination produce w’'eak plants that soon perish. In southern 
Kansas, cane, mile, feterita, and maize also suffer to a more or less 
degree from the ravages of this pest. Workers have also been found 
feeding on windfall apples and plums, dead grasshoppers, larvae, 
pupse and adults of the maize bill-bug {Sphenophorus maidis Chittn.), 
larv^ of the corn-stalk borer (Papaipema nitela Gn.), larvae of the 
Hessian fly {Mayetiola destructor Say), grasshopper eggs, pupa) of the 
corn ear-worm (Chloridea ohsoleia Fabr.), and in 1905 they killed many 
larvae of the white-marked Tussock moth (Notolophus leucostigma 
Smith & Abbot) in rearing cages at the Kansas Station. 

The Colony 

Nests are found in many different locations. Isolated nests are 
difficult to locate because of the small openings which are frequently 
some distance from the true nest. The colonies are numerous, but by 
far the easiest ones to locate are under rocks in pasture land. Nests 
have also been found in kafir, wheat, rye, oats, and alfalfa fields and 
are reported being in houses, but there are no records of this nature 
in Kansas. 
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Although isolated nests are frequently found in the open, or under 
rockSj this species seems to prefer building compound nests iritii other 
ants which they rob of their eggs, laiwa, and pup®. It is not impos- 
sible, as is supposed in the case of Solempds fugax Lat., that these 
isolated nests of molesta may be connected with nests of other ants 
in the neighborhood by long underground galleries. It is by this 
hypogseic mode of travel that workers find and devastate fields of 
sorghum. 

Isolated and compound nests are composed of small chambers whose 
walls are hardened and packed. They are connected by small gal- 
leries which, in compound nests, ramify through the workings of the 
colony of larger ants. The minuteness of these galleries prevents the 
larger ants from molesting the small invaders who forage with com- 
parative safety. 

Wheeler (15) reports Solenopsis molesta living in lestobiotic relation- 
ship with the following ants: Pachyconclyla harpax Fabr., Odontomachm 
dams Roger, Camponotus fumidus vs,Y,festmatus Buckley, Camponotus 
maculatus subsp. sansabeanus^ Formica sanguinea subsp, rubicunda var. 
subintegra Emery, and different species of Formica^ Lasius, Stejianima^ 
and Myrmica, Forbes (17) records Solenopsis molesta living in har- 
mony with Lasius niger arnericanus Emery. 

In our work we have taken molesta in colonies of Iridomynnex pruim-‘ 
sus Roger var. analis Andre, Cremastogaster lineolata var. pnnctulata 
Emery, Ponerainexorata Wheeler, Pheidole sp., and Lencotermes hicifu- 
pits Rossi. 

Ill artificial nests Solenopsis molesta and Cremastogaster lineolata sxe 
decided enemies. The larger ants will bite and sting the smaller ants 
until they are exterminated but not, however, without a severe strug- 
gle in which the smaller ants bravely bite the legs and antemuB of the 
attacking giant. A compound colony of Iridomyrmex pruinoms and 
molesta was kept in an artificial nest without either being disturbed 
by the other. Each took up quarters in opposite sides of the nest. 

In natural formicaries, winged males and queens appear in July. 
No data 'have been obtained on the mating flight. In artificial nests, 
queens ivere never fertilized. Tanquary (23) reports a mating 'flight 
in Boston as occurring September 5, at 5.00 p. m., and September 8. 
In artificial nests, queens unattended by workers will rear and care 
for the young. From this fact we can assume that, after fertilization, 
queens are able to establish new colonies without the aid of workers. 
In populous nests as many as nine fertile queens, may be found. 
Table II gives the composition of a ^ number of nests that haV'C been, 
examined. 
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* Not counted 


Workers from widely separate colonics are irntagonistic to cadi 
other when |;)laccd together. ('Queens were isolated from their worlcc^rs 
for sc’iveii days a-nd when pnt together were readily accepted !>y the 
workers. 

No food has been foimd stona:! in the nest chanibors of this 8|)eci(,^.s. 
In compound nests, the young of i.he consorting ant are always avail- 
able and ill isolated colonies final resourccj is niadi^ to 'their own yoimg 
when a iiroteln diet is necossary. 

IIblation to Otitee Life 

Because of the lack of space the relationship of this species to other 
forms of life is represented graphically as an ecological complex by the 
accompanying chart. Previously reported facts are given a luimber 
referring to literature cited in the appended bibliograpliy. Eecent 
observations made by the writers are not numbered. 
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Fig. 1. Chart] showing the ecological relationships of moleda^ Refer- 
ences] to diibilu and the American TdhmmeB io Solenopsis fugax sxxb in-- 

eluded. Numbers refer to bibliography and unnumbered references are original 
observations. ^ 


Natubal Enemies 

A glance"^ at'^the list of injurious insects upon which this ant feeds 
shows us that, notwithstanding its injurious habits of destroying 
crops and in some places infesting houses, it is to be regarded as a 
beneficial predaceous insect, which is in turn preyed upon by other 
forms. 

Spiders often ,trap the workers in their webs. Two other ants— 
CremastogasteT lineolata Say and soldier ants of Pheidole pilifera Roger — 
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wxrx hotli ()l)serv'(Hl kill! 11,1*; workers. coiiusioi! hoixieci-i-OMiis 

(rhni'iuhsouia arrHulinn Harhni), upon examination of LlK‘ir si.oinacli 
eoniimiSj wei'e fomui to lu'ivc^ (xittm nmnbers of workers. In 

a siii.ii:l(‘ siornaeli of ii skiiik {Kv-tHcms sp.), om^ '//m/os/a worken* wax 
foumL A stuaJl mite ( 7 ////a^e,s 7 n.s s{).)' vvhi{‘h is proi)al)ly' (jci^ipanixitie 
was r(‘|)ea.te(!ly iakefi on work<,'rs, (juetnjSj a-ial ('ggs. No endopa^rasiies 
are known. 

Mn'i'nons oe Oontuol 

T’lio eaaTier investi^a.iions of i-liis ant; l>rouglit out; the fact tluit tlie 
ants ceased to seriousl}" injure the plants shortly after tliC scaal geimii- 
iiatcd and tluit the incasiin^s of control must l)e of such a nai.ui’o ax to 
protxad; tlie seed iKdaveen the time of plant.in^’ and |»;(.uiuiiuiti()u or to 
liastcui .i^ermina.tioip or both. A geiKUXil stud}' Avas ina(h3 in 11)12 of 
the agricultural inetliods praetictal iii plajitiug sorghum crops, |)ari!C“» 
iilai'ly as to t'he preparatfion of the seed l')ed and the manner and time 
of plairtiing, A largii number of farmers avcix^ inimwiewed, forty or 
more fields wei’c examined, and many experiments were conducted. 

From tluA dai-a thus collected four methods of ])roce(lurc wxa'c sag™ 
gesied for the protection of the seed between tlu‘> tim(‘ of plaiit.iiig a-nd 
germinaiion. These w(.a*e fall plowdrig, early planting, surfaice plant- 
ing, and treatment of the scaai Avith some repellent. 

Fall pLOA¥iN(j.""''-lAill phAwiug or listing aids in preventing ant in- 
jury l)y putting the ground in, better condition for the gcrminatioii of 
tlio se(ML It alloAVS tlie soil to a(*.cumiilate more moisture a,nd inakes 
it inu(di easier to |■),r(Apar(‘ a, seed Ixal in tlio spring. Every measure 
winch tends to hashui germination ixaluces the amount of tint injury. 
This praxtlce Avill a, Iso bn'tik up any nests of Hokn/ypsls m>ole.‘^f,a t.-liat 
,i:nj:iy be in tlie field, 

IAaely Plani'INO."" -During 11)11 and 1912, it was noticcailrk^ (.hat 
all report's of iiijuiy wen^ (,',omiiig from la-te pkinted fields wliile tht^. 
early pla-ntcd fktds shoAVx^d }")ra.(*.tieally m.) injury. I.^teld invc!Si,iga.tiuiiH 
at tills time, together Avit-h the gimeral cxperian(‘.('. of thij fai’mcu's 
sulted, l.)rought out tt/K,^ fait' ttuit <airly phinlnd siu^xl \va.B ra,r(ty if ewer 
materially injured, (^spmaally if it was surf*ace plaided. in all (.he 
fields where injury Avas reported tluring theses two years, it wax found 
'that the crop had/lxicn sown aftei’ May 20 and in many (.^asixs a.s late 
as June L The established time for planti,ng kafir in southern Kansas, 
as deiterminecl by the Kansas Experiment Station and tlie United 
States Department of Agriculture, is about ten da3rB after corn plant- 
ing time or about Alay 10. It has been the eustorn throughout much 
of southern. Kansas to put off kafir I'llanting until the last tiring. 

' A DetermitKid by Nathan Banks. 
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SoRFAceE I'^LANTI NO, —Surface planting was first brought to our at- 
tention in 1911 on a farm near Hackney, Kansas. At this place 
twenty-live acres had been planted to kafir. Ten acres of this had 
!)een suiitico planf.cd and the remainder listed. Tills field -was exam- 
ined June 7 and almost a perfect stand wais found on the surface planted 
part of the field. The listed area had been planted three times and 
sliowed less than 50 per cent of a stand. The only explanation for 
th,e difference in stand was due to the method of planting. Further 
investigations have been made each year concerning this method of 
planting and the data thus far accumulated show that very little injury 
lias occurred on siirfaco planted fields, especially when the planting is 
made on or about the optimum time to plant kafir. 

Surface planting has several advantages over listing and many of 
the experiments caixicd on in the area wdiere the soil does not blow 
show that it is a little more preferable. Kafir seed needs a warm soil 
to germinate and unless the soil is warm it wdll lie in the soil many days 
giving the ants more time to work on it. It often happens in this case 
that the seed rots or decays if the soil remains cool too long. Surface 
planting provides a warmer seed bed and consequently greatly has- 
tens germination. Kafir is often washed out or drowned out by heavy 
rains washing down the lister furrows or by standing in these furrows. 

R'EiuiiLLENTS.— One of the measures of control that early sug- 
gested itself was that of treating the seed with some repellent that 
would keep the ants away until the seed had germinated. 

In 1912, the senior author conducted a number of experiments in 
the vicinity of Derby, Kansas, to determine the value of various repel- 
lents against the kafir ant. In one experiment ten plots of kafir were 
planted in a field badly infested with ants, using kerosene, turpentine, 
^O^lack Leaf 40/^ oil of lemon, camphor, refined carbolic acid, crude 
carbolic acid, and two brands of commercial chicken dip composed 
largely of crude carbolic acid and creosote. These plots were visited 
a we(,ik later and the results of this experiment are shown in Table IIL 


Tarlir iU. HEftitLTO OP Diphng Kapiu Swk» m 1012 


Treatment 

}*er Cent 
Germinated 

Kemarks 

Dipped in kerosene 

10 

A few ants present. 


10 

A few ants present. 

No ants present. 

Ants numerous and in grains. 
Ants nuinerouB and in grains. 
No ants present. 

No ants present. 


40 

Dipped in oil of lemon 

5 

Dipped in eainpkor 

5 

Dipped in refined earbolie ao'td 

0 

Dipiied in crude carbolic acid 

87 

92 

Dipped in commercial chicken dip 

No ants present. 

! 'No ants present. 

Dipped in commercial chicken dip, . . . 

91 

Cheek. ■ 

2 

.Ants very numerous. ' > 
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The re> 2 iiit of tiii.s experiment indicated that crude caiTolic acid or 
all}" 8tock di[) eompo.s<al largely of crude caiTolic ai'id a-nd creoHote 
itVOiiid prtictically protect the riced. A number of farnica*?^ who ha,d 
followed this expiaimeJit iininediateiy b(\a:a,n treating thiur seed with 
these siibstariees am! in every (‘ase they obtained an (cxcelitmt stand. 
The results of tiie work in 1912 wei'e so promising that, in 1913 
crude carbolic acid and commercial dip, composed of carl,)olic acad and 
creosote, were recomineiicled generally and many liiindreds of acres 
were planted with treated seed. jMany of the fields were visited later 
and in every case an excellent stand of kafir had l)ccii obtained. 
The lowest germination reported by any farmer was 75 per cent. 

A coiitiiiiiatioii of the experiments in 1914 began to sliow many 
varying results. In many cases very few seeds would germinate when 
dipped in crude carbolic acid and in other eases the treated seed ger- 
minated as well or better than the cheek. Table IV gives the results 
of a number of germination experiments conducted during 1914. 


Table IV. Ssowinc Effect of Cride Carbolic Acid on Germination op Seed 


Seed 

Date 

Per Cent of Germination 

Check 

Dipped and Planted 

Dipped and Dried 24 lloura 

Kafir 

• 

May 4, 19 U 

2S 


84 

Kafir 

May 22, 1914 


23 

32 

Kafir 

May 31, 1914 

23 

49 

37 

Kafir 

May 31, 1914 

23 

30 

09 

Kafir 

June 1, 1914 

23 


27 

Kafir 

June S, 1914 

19 


41 

Kafir 

June 23, 1014 

23 


2;) 

Kafir 

July 11, 1914 

7 


3 

Kafir 

Jan. 2(5, 1915 

25 

4 

15 

Kafir 

Jan. 26, 1915 

31 

10 

33 

Cane 

May 22, 1914 

35 


4S 

Cane 

June 1, 1914 

35 


29 

Cantf 

June 10, 1914 

19 


38 

Caut‘ 

June 23, 1914 

12 


7 

Feteriia 

May 4, 1914 

77 


08 

Fcterifa 

May 22, 1914 


02 

92 

Feterita 

June 1, 1914 

75 


75 

Feterita 

June 10, 1914 

3.5 


70 


111 each case one hundred seeds were dipped in crude carbolic acid 
and either planted at once or allowed to dry for twenty-four hours. 
The results in this table are taken for a series of several hundred ger- 
mination experiments and are typical of the results obtained. It is 
noticeable that there is a' wide range in the per cents of germination 
in the treated seeds and that this is also, true in the checks. There is 
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no doubt B. iiiiiiibcr of factory which influences the variabiiit}^ in the 
rate of germination and the results thus far (obtained indicaite that 
this ineasiire of control ivS still in an oxperiiaontal and (*airiiot 

always Ijc relied upon, ri study of the factors eiitcahii*; into this 
va!‘ia.bili.(;Y of gerirdnation indi(;at(\s tha,t the \dtaiit>^ of the seed has 
much to do with it. Tiic S(h‘h 1 list'd in the 1914 ('xperiiiKoits (ainie from 
the crop of 1913. The prolongt'd drouth of 1913 groat!}' i-ediiced the 
Autality of the seed and it was difficult to obtain a high germinating 
quality, Mr. B. S. Wilson, of the Agrononiy Department of the Kan- 
sas Experiment Station, stated to the writers that it wa,s vci*y difficuit 
to obtain sorghum seed germinating as high as 80 per cent, most of the 
seed germinating much below this and some of it was as low as 4 per 
cent. A glance at the results obtained in the check plantings will show 
the low germination of the seed used. The year 1914 was also very 
dry and the quality of seed was but little better than 1913 so that it 
has been impossible to continue the germinating experiments further. 
A large number of other repellents have been tried and some promising 
results have been obtained. Kerosene and turpentine have been 
found somewhat effective in repelling the ants but only for a short 
time as the odor soon lea^ms the seed. Black Leaf 40^^ has been 
tried in a large number of germination tests during the past two years 
and ill no case has it injured the germination of the seed materially , 
Little data have been obtained as to its effect as a repellent but in a 
few cases where it was tried it has gwen favorable results. These 
experiments on the effect of repellents on the germination of the seed 
and the protection against Solenopsis molesta are being continued and 
it is hoped that more definite results can be given later. 

SuMMABY OF Measubfs OF CoNTBOL.— Froiii the data thus far' 
accumulated the most practical measures of control against the kafir 
ant in southern Kansas are: 

1 . Fall plow the land. 

2. Work the field thoroughly in the spring with a disk or harrow. 

3. Surface plant the crop. 

4. Plant early. This should be about May 10. 
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Pbbsident Glenn W. Herrick: We will now listen to a paper 
by Mr. M. P. Somes. 
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SOME INSECTS OF SOLANUM CAROLINENSE L,, AND THEIR 

ECONOMIC RELATIONS 

By M. P. SoMKis 

Solaniun carolinense L., or^ as it is coiumoiily called^ “horse nettle/^ 
is among the most common weeds of Missouri, as also through a large 
part of the United States. It is in close botanical relationship with a 
large number of cultivated plants as tomato^ potato^ peppers, and 
tobacco. It is congeneric with Solannm rodratum Dimal, the Buffalo 
bur, from which we have, by transfer of food plant, one of our most 
serious pests of potato, Leptinotarsa clecuriUneata Say. 

During our field studies we noted a series of very interesting insects 
on the horse nettle. Recalling the natural transfer, mentioned above, 
from an insect beneficial to man feeding on and destroying a noxious 
weed, to a serious pest feeding on an important cultivated plant, we 
were led to test transfers of certain of these insects. The dividing 
line between lieneficial and injurious insects is determined by man’s 
interpretation of the insect’s activities. A large number of insects are 
feeders on varied plants, sometimes even in different families, so that 
a form of injurious status in one locality may possibly be reckoned as 
beneficial in another. During the summer of 1914, I noted a natural 
transfer of this sort which resulted in a harmless species suddenly 
developing into a pest inflicting serious injiiiw to tomato. This was in 
the case of Jahjsus spinosus Hay, a common and widely distributed 
Berytid bug, heretofore considered as of no economic importance. 
The data concerning this Ijiig have already been published (Mo. State 
Fruit Exper. Station, Bui. 24, pp. 16”17) ]>ut may be briefly summa- 
rized here. In July, 1914, a lady living near Ht. Louis wrote me that 
her tomatoes were l;)cing seriously injured by what she surmised was a 
mosquito. Visiting her place, I found numerous specimens of this 
slender, mosquito-looking bug. The injury is due to the puncturing 
of the fruit stems and the ovaries of the flowers, the common result 
being that the stems die beyond the puncture and the flowers when 
injured soon blacken and die. We have noted this injury at various 
times but thought it due to some form of tomato blight. In the Cal- 
ifornia Monthly Bulletin for July 1914 the following note occurs: 
this season of the year many tomatoes fail to set fruit. Vines blossom 
well and appear thrifty. However, the blossoms, after hanging on thC' 
vines for a time, fall off, leaving a part of the peduncles attached toffhe 
stem. The cause is a fungus which causes' late blight of potato and''' 
fruit spot of tomato.” This description's exactly typical of the iff-" 
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juries resiiitiiig from the work of Jahjsits spmosus aiiclj venturing a 
guess, we would expect to find that at least a part of the injury is 
really due to the w'ork of some kerytid ])iig. During the past two 
3XLars this insect has worked widely through Missouri and in some 
districts, wliere tomato-raising for canneries is of importance, has 
occasioned serious loss. There are from three to four broods a season 
ill Missouri and the adults pass the winter hibernating beneath leaves 
and other waste. The adults in feeding assume a most peculiar po- 
sition of the beak wdiicii ^ve have been unable to explain. The first 
joint is carefully worked into the tissues, then the basal joint is bent 
backward at an angle of nearly 45 degrees, the second extending hor- 
izontally to join tlie hvo outer joints at a wide angle. Despite this 
position whicdi a.ppcars but poorly adapted for suction the insect 
feeds this way for long periods. 

Sesta rileyana Dry. ^ 

Early in August, 1914, large numbers of the adults of this beautiful 
little clear-winged moth were found on Solcvnuni carolinensc. Spec- 
imens were sent in to the Division of Entomology at Washington for 
detemiinatioii, when Dr. Ho^vard wrote that the life-history was iiii- 
Imown. Hence in spring search for the larvce revealed them in the 
stem of this weed and wdien found JMay 24 they were in about the 
third instar. The adults are slender-bodied, clear-winged moths, 
with the front wniigs very slender and rather broadly margined 
with fuliginous and with a red bar at the disk. Palpi and ventral 
portions of thorax are yellow while the thorax above is shining black. 
The abdomen is black with six narreuv yellow transverse bands. Legs 
yellow save at the knees where they are brownish. The larva, is sub- 
cylindric, sparsely pubescent, and rather similar tliough smaller thaai 
that of the common peach tree ])orer, l:^(mmnQkk(t eTiiiom, Ha,y. It 
bores in the central part of the stem, working downward to the roots, 
and passing down one of the main branches tit about tlie time it ma- 
tures, bores out of the root into the soil. The pupa is formed in the 
soil, sometimes at a distance of three inches from the stem. The pupa 
itself reseml)Ies that of exitiosa but instcaul of l>eing siir- 

rounded by a gummy cocoon of chips and frass as with that insect, it 
is enclosed in a slender silken tube from one and a half to over two 
inches in length. The great.mass of The moths emerge from the mid- 
dle of August to about the middle of September. Our data as to win- 
tering is as yet unsolved. For two years w^e have noted the mass 
emergence in August and September as mentioned, yet this summer we 
took scattered specimens of adults on June 30, July 1, 19, and 28. The 
specimen taken July 19 was placed in a cage with a growing plant of the 
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liorse nettle and promptly began ox^iposition. The female clings to the 
petiole of a leaf xvith the abdomen touching the main steiii. The 
slender a,nd tiainsparent ovipositor is extruded and the eggs aix^^ de“ 
posi.ted singly or in g]‘Oups on the stem. The eggs ai'c oblong ovatej 
the upper surface Inuarily coueuve and the surface hexagonally ridgedj 
the ridges fainter on the concavity. The (‘olor at fi]*st is nearly vdiitej 
changing rapidly to a smoky l.)lack, the ventral surface rcoiaiiiing 
lighter. Fi’om these scattered adults throughout the summer xve must 
assume a very irregular breeding period. In some of our experiments 
early in September, several plants of the horse nettle xvere taken up, 
together with squares of soil averaging about ten inches across. These 
were then placcHl in cages and watched for emei'gences. In a couple 
of days a male moth (mierged from one of these squares. This was 
placed in another cage with a newly emerged female. Within fifteen 
minutes the pair xvere pinited, facing in opposite direction and re- 
mained in copulation for about an hour. Later examination of the 
plant in this cage revealed a total of 63 eggs attached to the stem and 
under side of leaves. 

Transfers to Tomato and Potato. — To test the behavior of 
larvte on othtu' plants related to Solanum carolinensej we introduced 
them on the stems of tomato, potato, Physalis puhescens L. and Sol- 
anuni nigrum L. The transfers were made by taking larvse from stems 
of the horse nettle in J une and placing them on stems of the desired 
host plant at places xvhich had been slit or punctured. In every case 
they showed not the slightest hesitation, but promptly went to work 
and were soon out of sight. One little fellow, 'which was not care- 
fully placed, fell off to the soil. below where he was noted wandering 
aimlessly about twelve hours later but when placed in position again, 
he had worked his wa}^^ into the tissues within three hours. Varying 
numbei’s, from two to six larvaq were introduced into a single stem but 
in no case where the stems were spilt and examined in late August 
wer(‘ more than two larvie found alive. The growth in both potato 
ai'id tomato and Physalis was perfectly normal and larviB taken from 
tlic^se in August were vigorous- and healthy and comparable in size 
with those taken from field plants of the horse nettle. In the case of 
Black Nightshade, Solanum nigrum L., however, every larva had died 
and in most cases before it had bored over an inch. In tomato and 
potato some borings were over eighteen inches long. 

Glim:atic Experiments. — Noting the superabundance of adults in 
the fall of 1914, after a season of exceptional drought, we arranged a 
series of cages to give a rough test as to the effect of seasonal conditions 
on the growth of the larvae. The cages used were of galvanized iron, 
16 by 16 by 20 inches. , Those of Series A were open-screen cages of the 
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ordinaiy type and well open to air. The plants and soil in these was 
kept well moistened dining the whole period and the plants made fine 
growth and excellojit color. The cages of Series B were similar to the 
first but with glass sides and top. In each were suspended two light 
porous cylinders filled with linwi chloride. These C3diiiders were fre- 
quently renioved and dried. Moisture was supplied to the plants in 
these cages by a sort of subsoil irrigation system devised as follows: 
The upper two inches was of ordinary compact soil, below this was two 
inches of sand and below this a mixture of soil and sand. From the 
sand layer, or aquifer, a one-haif-inch tube extended up one side of the 
cage through which waiter could be supplied to the roots. Every effort 
■was made to simulate the conditions of a drought. The growth of the 
plants in these cages, while fairly good, was not so vigorous or so deep in 
coloration as in hurries A. Examination of the stems of plants thus 
grown! led to the conclusion thtit the borers thrive l)cst under condi- 
tions of drought. This wnis fully borne out by field records for the 
past tw'o jenYH. The fall brood of 1915, after a season of exceptional 
rainfall, w'as notably smaller than that of 1914, after a season of ex- 
ceptional drought. 

Cassida paMdida Boh.>/ 

Among the other interesting insects noted commonly on Solanum 
carolinense L. ivas this beautiful pale green, deepty pitted tortoise 
beetle. The larva is of the t^qje common in the group, with its curious 
anal forks bearing an umbrella of excrement above its back. Larva 
■were abundant on wdld plants of the horse nettle and on June 30 a 
number were placed on both tomato and potato in separate cages. 
The}' began feeding at once and on July 9 pupation occurred, the 
adults emerging on the 14th. On JUI3?' 15 copulation was observed 
on tomato and on the 17th eggs were found on the plants in tlris cage, 
while on the 19th eggs were also found on potato. The eggs arc sul)- 
cyliiidric, sligiitl}’’ flattened ventrally and ivith rounded ends and arc 
enclosed in transparent sheaths. They are green in color at first, 
.soon changing to brown. The eggs hatched in from, 9 to 13 days and 
the larval period of the second brood wars about one month. The 
pupation period was from 6 to 10 days. 

GargarpMa solanilieid- \/ 

Another abundant and interesting insect on the horse nettle was this 
Tingitid bug, which, unknown to us at the time, had been recently 
discussed by David E. Fink in U. S. D. A. Bui. 239, where it is called 
the ^^Egg Plant Lace Bug,” .Since our data has been largely antic- 
ipated by this paper we will touch but briefly upon this insect. Spec- 
imens were transferred to both tomato dud potato in separate cages. 
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and watched there as also on horse nettle. The leaves soon showed 
innumerable black spots marking the feeding punctures, and^ in the 
cases of tomato and horse nettle, soon turned yellow. Egg clusters 
noted on the plants hatched in from 8 to 9 days. Fink reports that liis 
averagetl 6 days Init the difference is doubtless due to the fact that 
last summer was cooler than the summer of 1914 ivlien his stifdies 
were made. For more complete data on this insect I would refer any 
one interested to the Imiletin above mentioned. 

The species listed above, though feeding and lireeding on this very 
common weed, have been successfully transferred to both tomato and 
potato and have made good growdii on both of these economic plants. 
If entomological prognostications are in order at this time it is 
probable that may look upon these insects as possible pests on one 
or both of these plants under favorable conditions. 

/ 

Tnehoharis trvnotata Say 


This v'cll-kiiown pest is far more abundant in Missouri on Solanum 
carolinerise L. than on potato and its larva boring in the stems may, at 
least in the earlier stages, be confused with that of Sesia rilcyema, but 
is legless, shorter and more pointed at both ends. Transfers of these 
larva) to potato v^erc naturally successful luit in tomato, also, when 
transferred from the horse nettle it was equally at home and entered 
in a perfectly normal manner, completed its maturation, plugged the 
boring both above and belowutself with saavdiist and frass, pupated and 
transformed to the adult within the boring. The beetles emerged late 
in September and remcim in the boring, evidentl}^ to pass the winter 
there in hibernation. 

Ill most texts the statement is made that the eggs of this w^eevil 
are laid at or near the surface of the ground but in all our many cages 
as wail as in all our field observations, the eggs were placed in shallow 
holes gouged out in the axils of the upper leaves or branches and the 
larva) gradually wT)rkcd downward to the base of tlie stem for trans- 
formation. . 


^ Epitrix fuscida Crotch and E. cncti/meris Harr. 

Both of these flea beetles were noted abundantl 3 ^ on horse nettle as 
also on both tomato and potato, readily transferring their affections 
from plant to plant without any of our assistance. While our studies 
on these are far from complete yet we have data which indicates at 
least three broods per season in Missouri. 

J ' 

PhlegeihontiuS' Carolina Linn, and P. qmnqmmaculaia Haw. 

These two common Sphingids were both taken on the weed under 
.study and were readily transferred to both tomato and potato. ^ When 
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we transferred P. Carolina from horse nettle to tomato tli(\y iiiuuiiiiioiisly 
clianged from green to black at the first moult and we felt quite sat- 
isfied that this change was duo to the change of food l)iit just at that 
time we happened to bring in the same species from r)ur tobac{‘0 and 
plaeeil them on growing tobacco in our cages, when just as 

promptly and just as unanimously moulted to })lack. 

Another insect which we took on several occasions from, this wcrhI was 
a ver}' peculiar elongate Lygadd bug, I schnoclenius fallicns bay, this 
with two knif-roilers are still under study. One of the leaf-rollers 
transferred to tcmiato passed through its maturation and is now in 
pupa. 


Priiisident Olenn W. Herrick: I would like to ask Mr. Somes 
if these insects were found living on these weeds, 

Mr. M. P. Somes: The study is based on twelve or fifteen insects 
found on this weed and was undertaken because of its close botanical 
relationship to so man^^ important cultivated plants. 

President Glenn W. Herrick: It seems to me that studies of 
this kind are very important and that more information on our com- 
mon native weeds might be very useful. The next paper will be read 
by Miss Edith M. Patch. 


CONCERNING PROBLEMS IN APHID ECOLOGY^' 

By Edith M. Patch ^ 

It is apparent enough that in ecological -work with an apliid, the 
fact of first importance to be ascertained is whether a given species 
is .migratory, for, if it have two types of host plants, ilie proljlems iliat 
concern its life c^mle are doubled, though the economit.? situation 
may be simplified by virtue of a greater choice in metliods of coidroL 

Something of the import of this was recognized by Walker, who, 
in 1848d published ^Giemarks on the Migrations of Aphides/^ in 
which he records the alternation of food plants of several species with 
certain economic suggestions. This discussion included the migration 
of the hop aphid from the plum, Siphocoryne capreir. alternating 
between the willow and umbelliferous plants and a few other leaf- 
feeding species— the change in food plants not in any case involving 
any startling change in the habits of the insects concerned. 

Papers from the Maine Agricultural Experiment Station: Entomology No. 84. 

2 1848. The Annals and Magazine of Natural History, Vol. L 'Sec,iond Series, 
pp.' 372-373. 
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It remained for Lichtenstein to announce in various piibiiccations 
■during the A^ear 1877 his belief that European species inhabiting eiiii 
and poplar migrated to the roots of grasses. 

Riley (1879 0 took him vigorouvsly to task for what he called Lichten- 
stein’s ^‘’theory” explaining patiently that 

Species of the same gemis often so closely rcsen^ble each other that they are more 
readily distiiiguislied by their mode of life, or by the galls they producCj than by 
structural or describable differences; and this holds particularly true of the immature 
or apterous stages. This fact, taken in connection with what is Here recorded and 
what is already kiauvn of the habits of the sub-family, renders it extremely improbable 
that any of the species subsist at one time on one plant and habitually change, by 
migration, to tmotluT of a totally different nature. 


However, tAvo years later Ave find Rile^r writing (1881)^: 

iM. Lichtoiistein has for some years fully believed that most of our Aphids, and 
especially the gall-making Pemphigmi^ habitually migi’ate, in the winged, partlie- 
nogenic, female form, from one plant to another, gnd that the species must necessarily 
inhabit two ditferent plants before it passes through its full cycle of development. 
That it is the rule for most of the insects of this family to so migrate is evident from 
the fact, patent to all who have observed them, that there is a period in mid-summer 
when most of the species abandon the plants which they so seriously affect in sx>ring 
and early summer. . . . The fact of migration rests, moreover, on repeated direct 

observations, and all spring gall-inliabiting species have usually vacated their galls 
by mid-summer. ... In fact it is now coining to be well understood, that in this 
family the habit of the same species in spring is cpiitc dilferent to its habit in the 
fall, and that in the study of the insects of this family there is opened up to us a 
new and interesting field for observation. . . . We have for some time since 
recognized this fact of migrtition, but have been led to ]:)elieA^e from the known facts 
in the case tliat the migration was necessarily from one plant to another of the same 
genus. M. Lichtenstein, on the contrary, Ijelieves that the change is still more 
wonderful and that many tree-inhabiting and gall-making species actually haw a 
mid-summer life on the roots of grasses and herbaceous plants* He has recently 
communicated to us some diHco^^eries that certainly justify his views. 

The pioneer Avork in America in this ^Licav and interesting field 
for observation” appeared in 1889^ Avith the announcement of the 
identity of Sckizofieimi pmiicola Thomas and S. corni Fab., followed 
in 1890 by a fuller account with details of observations and experimen- 
tal data shoAAnng that S. panicola is merely the grass-root form of 
the ancient Cornus aphid. In this synonomy Avas included 8. venmta 

^1879. Bulletin IT. S. Geological Survey. Vol. V, No. 1. Biological Notes on 
the Pemphigiiise, with descriptions of new species. 

2 1881. The American Naturalist, Vol. XV, pp. 819 - 820 . Migrations of plant- 
lice from one plant to another, 

^ 1889. Insect Life, Vol. II, pp. 108 - 9 . . 

^1890. U. S. Dept, of Agri., Div. of.Ent., Bui. No. '22, pp. 32-41. 'The grass- 
root plant-louse alias the dogwood plant-louse. 
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Passeriili, under which name it had been described from the roots of 
grass ill Europe. 

It no doul:)t took sonic courage to announce that tlie weLUvnowii 
dogwood aphid of Europe was the same insect as an equally Avell known 
Aiuericaii aphid feeding on grass roots. It is not unlikely that this 
discovery came with something the same shock to'the investigator that 
the identity of Dr. Jek^di and Mr. Hyde proved to people 'who had 
knmvii ''‘'both'' these ^ men. There was something incredible about 
such a situation and a touch of timidity here and there in the paper 
indicates the realization that the problem Avas a serious nuittor and 
that the announced identity of three welPknoAvn aphids must not 
only rest upon facts carefully investigated, but that the data must be 
published AAuth detail enough to cany the Aveight of conviction. There 
Avas also something humorous about it all. The grass aphids were 
rascals leading a dual life and at last brought to the bar of justice as 
is indicated by the title ^‘ The grass-root plant-louse alias the dogwood 
plant-louse." 

This piece of detectwe work, the first of its kind in America, coming 
as it did when this type of life cycle had not long been recognized 
as a possibility for the plant-lice, and presented in a manner to put 
the reader in as nearly first-hand connection AAuth the facts as possible^ 
merits a place in the first rank of aphid investigations of this country. 

Perhaps one of the most interesting things about the publication 
is the Avay it has been received by American entomologists* In 1894d 
appeared the followdiig guarded statement concerning Schrzoncum 
pmneola : ‘"This root louse has been identified ... as an alternate 
form Avith a species of the same genus, S. corni Fabr., from the leaves 
of the dogwood (IT. S. Department of Agriculture, DiAusion of Entomol- 
ogy, Bull. No. 22, p. 40); but from all aAmilable eAudence I am not yet 
satisfied that the species here described as S. p(micola ever leaves the 
ground except to fly from the roots of one food plant to those of 
another.” 

In 1910*^ a second entomologist wrote of S. pmiicola: ‘'‘Common on 
roots of Panicum, . . v It has still to be proven that this is 

identical Avith S. corni P 

And in' 1915^ under the caption of Ancecia corni Fabricius, a third 
writes: ^^The lice completely desert the dog-wood early in the summer 
and go to unknown plants." 

^1894. 18 Eept. St. Ent. Ill, pp. 85-93. The Grass-Root Louse, 

^1910. Journal of Ec. Ent., VoL 3, p, 413. List of the ApMdifhe of Illinois, 
with notes on some of the species. 

® 1915. ' Journal of Ec. Ent., VoL 8, p. 100. ' Notes on some Colorado Aphids 
having alternate food habits. ' ’ , 
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It might be said that due recognition of this work ideiitifAiiig^ 
Scliizo7ieura comi of dogwood and S. vemista of grass roots has been 
given in European literature (Mordwilko, 1907 and the observations 
verified exeniplfiying the adage concerning the prophet and his own 
country. 

Howevci'j it is neither in defence of the investigation of 1889 (for it 
can stand on its own merits) nor in criticism of the sceptical attitude 
of some of our foremost entomologists on aphid matters (for I realize 
that there is reason enough for caution), that I have devoted so much 
space to the case of corni. It is introduced into this discussion because 
it illustrates two phases of a problem with migratory aphids — that is 
the initial difficulty of the investigator in getting at the facts and the 
secondary difficulty of other people in accepting them. 

Considering the complexities involved, neither difficulty is to be- 
wondered at. Take tessellata, the common woolly aphid of the alder, 
for instance, with its continuous presence during the summer in the 
form of apterous females and during the winter as hibernating nymphs 
upon the single food plant — what place has it in its life cycle for a 
spring and fall migration from and to the maple? It was incredible 
that the maple leaf Pemphigus had anything to do with a species 
having an all year existence on alder. I watched that situation for 
four years before I dared publish it, but by that time I was not much 
disturbed when a kindly entomologist wrote me a friendly letter to 
explain that I had made a mistake, giving perfectly logical reasons to 
show that P. acerifolii simply had to be a species distinct from P. 
tessellata of the alder. There was absolutely nothing the matter with 
his logic — but it didnT stop the maple migrations of P. tessellaia — at 
least in Maine. 

' Logically, the most absurd aphid case yet come to light is that of 
ScMzoneivm Imiigera, Why, any entomologist could ,^it down and 
write a book of reasons explaining why the woolly aphid of the apple 
could have nothing to do with the elm leaf rosette. In the face of 
these reasons I must confess to something akin to a nervous chill when 
I first made sure that this common apple pest, with its perennially 
unbroken residence upon apple roots in the form of apterous females* 
and its hibernating nymphs protected about the same tree, possesses 
a third normal and annual over-wintering form— that is the egg in the 
crevices of the elm bark from which hatches in the spring the stem 
mother of 8, lanigeray the rosette aphid of the elm— the grandmother 
of the spring migrants to the apple. However, in spite of my own 
fright (and possibly that of other entomologists as well?), the migrants 

^ 1907. ' Biologisclie Centralblatt, XXVII Bd., No. aS. BeitrEge ziir Biologie 
der Pfiauzenlause, Apliididre Passerini,' p. 787. 
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from the elm rosette contiBiic to settle upon apple and their 
contiinic to liavc the characters <'>i‘ S. lanicjera — at Ica’isi in Maine, it 
is goiog‘ 1.0 1)0 interesting, by the way, to see how this species scfiiares 
itself w'itli tlnit t.ype of life cy<*le in certain localities. In Iiliu’ope, for 
instance, even where the ‘Svooily aphid of Uni a.pple” is tronblesonup 
we have no published rec.ord of the rosette apiiid oi tiic eiiin ,llow 
does it get along there? Sustains itself by continuous })aithi,‘i:iogeii(yiie 
generations? At any rate it luis not lost its habit of fall iiiigratioiis 
according to the reports of Borner^ and Eeh.- Is it possible Unit it 
exists on the European elm ljut less conspicuously tluui on the Aineri- 
■can? 

But why should it not be a simple matter --^the mere finding triit 
•whether a species is migrator}'? Partly because every aphid eyede w'e 
learn is as likely to mislead as to guide us with the next spccic^s wc 
investigate. We are in the habit of saying, for instance, that we know 
that Aphis pomi, Myzus cerasi, and Schizonmra rilefi do not migrate 
because they occur at all times of the year upon a single food plant, 
respectively the apple, the cheny, and the elm. That in itself is no 
reason for suret^p for ProciphUus tesscllataj P. venafusms, and Schizo-- 
neura lanigera each occu^i’s at all times of the year upon a single food 
plant, respectively the alder, the balsam fir, and the apple, and yet 
these are all migratory aphids. There is this distinction ])0tweeii 
these tW ‘0 cases, lio^vever, the three species first mentioned occur at 
all times of the year upon their primary food plant and the second 
three do not — with them it is their secondary food plant which harbors 
them for twelve months of the year in addition to their wuiiter and 
spring residence upon their primary host. By primary hoslv’^ is 
understood that plant upon wdiich the over-wintering egg is normally 
deposited and upon which the stein mother and her iinmediato progeny 
develop. The ^‘'secondary host’^ is that plant to whicli the spring 
migrants fly and from which they return to tlie primary host. At 
present I know of no member of the Subfamily Ap/rkltna? which rc\si<les 
for twelve months upon its primary host and in addition migrates for 
a part of the year to a secondary host. But it would be a rash i,)er- 
son wdio felt safe in the conviction that such a cycle could not be. 

Many migratory aphids, to be sure, alternate their primary and 
secondary iiost plants at regular intervals, each time entirely desert- 
ing the one for the other, thus existing for a part of the year only 
upon each. Rhopalosiphum nympheae Linn is an example of such a 

M909, Die Blutlausplage mid ihre Bekampfuiig. Kaiserliihe Bioiogiselie 
Anstalt fiir Land- und Forstwirtschaft. Flugblatt Nr. 33, p. 2, 

2 1913. Neiies von der Blutlaus. Der px'aktische Ratgeber im Obst-imd Gar ten- 
ban. Nr. 5, 'p, 44. 
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cycle with its winter and spring hal>itation on plum and its siiiiimer 
residence upon various water plants. 

Aside from the idiosyncrasies of the aphids as regards their life 
cycles, their careers are difficult to follow on account of their eliisivoness. 
A species needs to be very abundant, indeed, in order to give a field 
demonstration of its migratory actions. During ordinary seasons 
it is like looking for a needle in a ha^ystack to obtain field data, even 
when you know what vegetation to watch. 

And the difficulties are not by any means eliminated by bringing 
the material into the laboratoiy. Aphids are exacting“™they must 
have succulent food plants with a good supply of sap or a “hunger 
strike” ensues which means death to the colon}?' and very likely an 
indefinite postponement of the solution of the problem. Aligratory 
tests ought to be proved out on plants grown from the seed to be 
absolutely sure of clean stock. Where this is impossible, the test 
plant should be brought into the greenhouse at least several weeks 
before migration begins, for two reasons: To secure iminfested material, 
and to give it an opportunity to get well rooted and ready for growth. 
It is not an easy matter to grow indoors some of the most common 
weeds under control conditions satisfactory to the demands of the 
experiment. I have had repeated failures (and but one success) try- 
ing to establish cardui migrants from plum upon thistle apparently 
only because I have not mastered the art of growing a healthy thistle 
under an aphid cage. 

Even aside from the question of the health of the plant, there seems 
often to be an individual immunity of certain plants against aphid 
attacks. It is no uncommon thing to find one Norway spruce free 
from galls of Chermes ahieiis although its branches may touch a second 
Norway spruce heavity laden with these growths. One spring I 
stocked about sixty apple seedlings with Icmigera migrants from elm 
rosettes and vigorous colonies were secured on but two of them. 

Again different species vary exceedingly as to the behavior of their 
migrants. Some species, it is true, will plunge their beaks into the 
proffered food plant within a few hours and begin to establish their 
colony of young the first day and all is placid and straightforward. 
Other migrants, when removed from their primary host, will rest for a 
day or two or even longer quietl}?' upon the leaves of anything that is 
offered them, and then suddenly, when the hour for flight has arrived, 
they take to their wings and fly as energetically away from their 
proper food plant as toward it, for it is their instinct to fly, and fly they 
must 'before they settle. Others are manageable when handled in 
small numbers and will settle quietly under such circumstances when 
they become excited if introduced into a cage in large numbers, and 
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desi.i’fc tlieir proper sccoiidaiy Lost, evidently instiucfcivciy trying to 
find ’\o'3getation at a disiaiiee from their sister migrants wlicirt^ their 
progeny will not hick for ample supplies. Otliei-Sj which may be toi> 
rcsth‘ss to -work vitli in 1.)rig]it da^diglit, becaune docile a.t eliisk. 

For these and many other reasoiis it bec.^onK^s evident that a failure 
with a migration test gives no data. 

If an investigator fails in one hundred attempts to colonize thistlewitli 
iriigrants from, plum that will not be a safe reason for him to conclude 
that lie is not "worJving with Aphi,^ carduij or that this thistle aphid has 
nothing to do with the leaf deformations of the plum in the spring. 
It has been my oivn experience that negative data with aphids under 
such conditions are Just no data at all. If the structural characters 
are such as warrant the migration test in the first place^ tiiey warrant 
a patient continuation even in the face of repeated failures. 

Ondlie other hand (and this is the most encouraging and stimulating 
circumstance in connection with aphid migration tests), a single sue* 
cess goes a long way to prove the case. Barring complications, a 
single success is enough, and repetitions and verifications are needed 
only as safeguards in that respect. For these insects are remarkably 
stable as to their exclusive tastes in vegetable Juices and a given species 
will die before it will submit to the sap of any plant not on its approved 
dietary. So if the progeny of the migrants accept the food plantS' 
given them in the laboratory to the extent of developing upon it 
from the first iiistar to maturity, it is safe to conclude that that food 
plant is one ■which they wmiild accept in the field under favorable con- 
ditions, even though, with the ■wider choice of the open, a different 
one might be ' given preference in certain localities. Such proof 
should rest with the behavior of the progeny of the 'migrants and not 
with the migrants tlieinselves, for the migrants, as has been sug- 
gested, have many -ways of tantalizing the hopeful investigator. 

Since the real proof of the validity of a tested food plant rests with 
the ability of the progeny of the migrants to develop upon it, it is much 
simpler to wmik with the spring migrants than the fall, return forms 
when dealing with the Penrphigini for the reason that it is easier 
to be sure that the immediate progeny of Pemphigus hursarius, for 
example, are developing upon the roots of lettuce than, it would be to 
be sure that the stem mothers causing bursarius galls in the Kspring 
are hatched from eggs deposited by the progeny of the return migrants 
from 'lettuce the fall before. Aside from the .fact that there are 
likely to be fewer complications with the spring forms, with many 
species it is often easier to locate and obtain abundant material in 
the spring. 

y ' ' '' / ' ■ ' , ' I 
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But after all there is no set of nih^s for iih^ratioii tests with aphids* 
It is perhaps only a matter of time and patience* The present national 
policy of watchful waiting applies as appropriately to the small affairs 
of the apliiil as to larger matters. 


President Glenn W. Herrick: AVe will now listen to a paper by 
Mr. R» D. AThitiiiarsh. 

JhlFE-mSTORY NOTES ON APATETICUS CYNICUS AND 

MACULIVENTKIS 

By R. D. Whitmarsh 
Apateticiis cynicus Say 

This is one of our largest and most common predaceous, brown stink 
bugs. Unlike its near relative A'patetic/ns maciiUvenins^ it is but single- 
brooded. These bugs deposit but a single egg mass, according to my 
records, which consists, as a rule, of about forty-five eggs. The eggs 
are laid in late fall and the young emerge from these eggs anywhere from 
the middle of April to the middle of May, depending on the season. 
The eggs are of a reddish-brown color, barrel-shaped, and measure 
about one-tenth of an inch in height by one-sixteenth of an inch across. 
Like other pentatomid eggs, they are provided with a lid-like cap 
around which are about twenty short, club-like processes. At the 
time of hatching this lid lifts and a light reddish colored insect emerges 
which soon becomes dark red with black head and thorax and black 
spots along the dorsal portion of the abdomen. The length of time 
spent in the different instars depends greatly on the amount of food 
which the bugs are able to find. Under favorable conditions they will 
pass through the various immature stages and become adult in a 
little over a month and a half. Under unfavorable conditions they 
may not reach maturity in less than two and a half months. Follow- 
ing is the approximate time ■which elapses when the insects occur 
under favorable conditions: From the time of the hatching of the egg 
to the first molt, 5 days; second instar, 5 days; third instar, 1 week; 
fourth instar, 2 weeks; fifth instar, 3 weeks. Under our conditions 
of climate the majority of the insects become adult between the middle 
of June and the middle of July. Ordinarily, mating takes place from 
two to three weeks after the insects become adult, and continues 
at intervals throughout the remainder of the summer. The males 
usually commence dying off about the first of September, while the 
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iV'iiiali^s ooiiiiiioiily outlive the luales, sometimes several weeks^ wliea 
they deposit their eggs and die. This large species is n. very vora(*i,oi,is 
feeder from the time it reaches the second instar until iiiaf/iirity and 
death. It Will even feed on its own mate's when (a'ippled or in 
aipy way ii.iiaJ)ie to protect themselves. Tl)is is espec.iatiy nnticc'alie 
when molting, for at this time the insect, for a slu>ri period, is pi'ac- 
tically helpless. Their food consists mainly of ca'itc'rpiila^rs <-)f 'xeirious 
kinds. For a short period records were kept of tlie iuiiul}crs of cater- 
pillars these insects would kill. My first experiment wars with a 
male and female. Following is the record of the caterpillars killed by 
the two insects between July 24 and August 17, 1913: 


July 24 Datana iniegerrwia 4 caterpillars 1 hull long. 

July 26 H aUsidola caryce 4 caterpillars 1 inch long. 

Aug. 4 Dalana miegermna 4 caterpillars 1 indi long. 

Aug. 8 Dutanamiegerrima 4 caterpillars 1 inch ioiig. 

Aug. 11 Dalana iniegerrwia 4 caterpillars Nearly full grown. 

Aug. 16 CaUasamia promethea 1 caterpillar IJ incites long. 


In another feeding experiment, using two adult inalos, between July 
24 and August 15, 23 caterpillars were Idllecl. 


July 24 Datana mtegerrinia 4 caterpillars 1 inch long. 

July 30 Datana minutra 4 caterpillars Full grown, 

Aug. 4. , Achcnion sphi^ix 1 caterpillar Full grown. 

Aug. S Datana iniegerrima 6 caterpillars Full grown. 

Aug. 11 Datana angusii 4 caterpillars Full grown. 

Aug. 15 Dalana integerrmia 4 caterpillars Full grown. 


Apateticiis macidivcjiiris Say 

These insects commence laying eggs under ordinary climati<,t eon- 
ditioiis the latter part of May, or early June, Tlie eggs are of n brown- 
isli-black color with a metallic luster, and measure about one-sixteeiitli 
of an inch in height and about one-third less across, 'iriiey are oltlong, 
oval in form, each being somewhat tapered at its base or at the point 
at which it is cemented either to leaf or bark. The top of the ('gg is 
quite broadly rounded, surmounted I)y a cap, around wliicli is n circlet 
of about fourteen liairdike spines. At the time of hatching, tins cap- 
like structure is pried open by the emerging insect. The nurnlier of 
eggs laid by a single individual varies to some extent. Commonly, 
the egg-laying period extends over two or three weeks, during which 
time the female deposits several clusters of eggs at intervals of a day or 
‘two between each laying. My records show that some insects deposit 
but three groups of eggs, while the greatest number was nine, deposited 
between June 28 and July 17 , 1913 . The most common inmiber of 
eggS' deposited at a single time is from 20 to 30. Thirty-five eggs is 
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the largest record I have for a single mass. These eggs hatch at the 
end of three days and the little, blood-red insects with black head and 
thorax remain massed together beside the egg-shells for three da^’s 
with apparently no desire for food. At the end of this time they molt 
and at once start out in search of food, which consists for the most 
part of small, larval forms of insects. At the end of six da 3 ^s they 
again molt. The third instar lasts from four to five cla^^s, fourth iiistar 
from four to six days, and the fifth and final instar from seven to ten 
days. Under our conditions, we have from four to five broods per 
year. These insects are entirel 3 ^ predaceous, except possibly to a 
slight extent during the first instar when they may suck plant juices 
if they feed at all, which thus far is unproved. B 3 ^ nature they are 
very greedy, and kill many of our common insect pests when given the 
opportunit 3 A During the earl 3 ^ part of their life the 3 ^ show their pref- 
erence for small insects such as aphids and i*eceiitl 3 " hatched forms of 
beetles, moths and butterflies. I have found them feeding on almost 
ever}’' common form of caterpillar, the larval forms of beetles such as 
the elm leaf beetle, poplar leaf beetle, potato beetle, etc. I will say, 
however, that they show a great dislike to haiiy caterpillars, such as 
the fall webworm, etc., and seem unable to exist on such food. The 
winter is passed in the adult stage in some sheltered place. 


President Glenn W. Herrick: The next paper will be read by 
Mr. IL A. Gossard, 


THE DISTRIBUTION OF THE PERIODICAL CICADA IN OHIO 

By H. A. Gossaed 

Three cicada years have occurred since I came to Ohio, and the 
accompanying maps show as accurately as I have been able to deter- 
mine, the prcvsent distribution of the broods of 1906, 1914 and 1915. 
The brood of 1911 was due to occur in Hamilton County and that of 
1912 in Clianipaigii County according to Bui. 71, Bur. of Ent., 
U. S. D. A., but I have no data whatever to indicate whether these 
waning broods appeared according to schedule, or have become extin- 
guished. 

The map for the 1906 brood, or brood XIV of septendecini, accord- 
ing to MarlatUs numbering, is based upon 109 report cards, '55 of 
which recorded the presence of the insect and its general distribution 
in the counties of the reporters, and 54 of which recorded its absence. 
Most of the latter reports’' came from parties outside the zone of 
occurrence and served to fix, quite satisfactorily,' the boundaries of the 
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broocL The dots on this irui]) are dlstribiitod to show the areas infested 
and have no relation to the nuniher of reports received. The squares 
indicate the presence of swiirins. The crosses report a}}sence of tiie 
cicadas. The followiipa: counties were found infestedn ;Vdaius, Browiq 
Cieriiiont, Clinton , Fayette, Gallia, GriMuiCj Ihiniiltoit, Ilighla.nd^ 



Lawrence, Meigs, Morgan, Pike, Ross, Scioto, Vinton, Warren, 
Washington. 

From the following counties, listed in Bui 71, Bur. Ent., as occupied 
by the brood, I secured no report, but in all likelihood the insects 
appeared in some of them: Auglaizie, Butler, C/oIumbiana, Cuyahoga, 
Delaware, Jackson, Preble. 
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The map for the 1914 Ijroorl or ].;rood V of Marlatt, is constructed 
from ljl99 reports gathered rospectiveh' hy the Expeiinient Station, 
699, Ohio Division of Nursery and Orchard Inspection, 442, and the 
Ohio Biological Survey, 5S. My thanks arc hereby tendered to 
Professors Osborn and Shaw for the privilege of including their data 
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in this report. Each dot or square represents one report, the whole 
being an accurate map of the brood. The squares indicate swarms. 
The accompanying grouping of counties according to latitude shows 
the respective dates of appearance and disappearance of the brood 
in the different zones, going from the southern to the northern parts 
of ' the state. 







JOUIIXAL OF ECONOMIC ENTOMOLOGY 


tVoL 9 


5G 


Datks of Appearance aX'D Disappearance. 

Counties App<\‘U‘anpo Diwa|)p(^-;iranee 


Lawrenec 

I\lnnbi 

0 

Date 

Id 

'Moil til 
? 

Date 

Gnliin 

A 

Id 

7 

8 

Sci(,)to . ■ 

5 

1(> 

i) 

30 

Pike 

f) 

15 

il 

20 

Jackson 

4 

1 

7 

1 

Meij^s 

5 

0 

7 

25(?) 

Ross 

5 

15 

6 

27 

Vinton 

5 

d 

7 

4 

Atliens 


20 

6 

30 

Hockinj*; . , 

d 

10 

7 

11 

Washing:ton 

5 

1 

7 

S 

Pickaway 

d 

10 

6 

14 

Fairfield 

. . d 

15 

7 

1 

Perry 

5 

1 

y 

5 

Morgan 

5 

15 

7 

6 

Noble 


1 

7 

4 

Monroe 

5 

1 

7 

12 

Licking 

4 

12 

7 

10 

Muskingum 

5 

1 

7 . 

11 

Gruernsey 

....... 5 

15 

7 

3 

Belmont 


15 

7 

3 

Knox 

5 

15 

7 

22 

Coshocton 


10 

7 

4 

Harrison 

5 

15 

7 

is 

Jefferson 


1 

7 

3 

Holmes 

4 , 

1 

7 

10 

Tuscarawas 

d 

15 

7 

15 

Carroll 


15 

7 

6 

Crawford, 

0 

8 

7 

1 

Ri(*hland 


1 

7 

13 

Ashland 

4 

20 

7 

6 

W'a^me 

d 

20 

7 

6 

Stark . 

d 

15 

7 

2 

Columbiana 

d 

30 

7 

Id 

Seneca 


24 

7 

25 

Huron, 


20 

7 

4 

Medina 

5 

10 

7 

4 

Summit 


1 

7 

12 

Portage 

d 

15 

6 

25 

Mahoning. 


30 

0 

0 

Tninibull 

5 

1 

6 

0 

Erie 

5 

20 

7 

10 

Lorain. 


1 

7 

12 

Cuyahoga 

5 

15 

7 

4 

Geauga . .a 


7 

7 

1 

Lake 


20 

7 

20 
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It will be seen from these reports that the records of first notice 
were as early in northern Ohio as in the southern part, but the dates 
of disappearance are progrcssivel 3 ’’ iatei*, going toward the north. 
Biiice our reporters included pupio as well as adults in their observations, 
there was probably a wider difference in the dates for the appearance 
of the adults in the respective sections than the records appear to shown 

The interrogation points in several of the w^estern counties, wdien 
considered in connection with wdiat may be called the internal eAudeiice 
of the repoi't cards, indicate a strong probabilit 3 ^ that the cicada 
appears thinly but regular^ in several neighborhoods in the w^esterii 
half of the state, entirety outside of territoiy heretofore mapped as 
inhabited b 3 ^ the brood. 

While pupie were observed and collected in large iiuinbers at 
W^oostcr during the last ten days of April, no adults were recorded until 
May 25, when I heard their song in the woods about one and one- 
quarter miles northeast of town. They were plentiful 10 days later 
and commenced ovipositing June 5 and 6. A young orchard, newl}’’ 
set, had the tree tops covered with moscpiito netting and the trunks 
wrapped wuth paper, the work beginning June 9 and being finished 
June 11, but considerable injury was done during the 4 or 5 da3"s 
when the females were bus 3 L The cost of this protection, including 
labor for putting on the protectors and later removing them, averaged 
about 5 to 7 cents per tree, but could have been reduced as much as 
2 or 3 cents per tree under normal conditions. Some unprotected 
young orchards of a yearns growth near Wooster suffered very severety. 
It would probably have paid to have protected them, even at a cost 
of 25 cents per tree. 

Though a careful lookout was kept at Wooster for cicada chimneys, 
none wore observed. Mr. J. L. King and Mr. G. A. Reese reported 
that at Sugar Grove, Hocking Count}'', in the pine woods east of the 
Baumgartner farm, were acres of cicada chimneys so thick that one 
could not step without breaking some of them down. 

The cicada adults were still plentiful and musical at WTioster, June 
16, but were beginning to decline and by June 23 only a fenv stragglers 
were left. At Funk’s Hollow, west of ^Yooster, Mr. S. G, Harry 
found them singing July 4 and 5, which, with one exception, was 
the latest record for Wayne County, The latest report was July 6, 
giving the, adults an extreme period of 4G days for Wayne County. 
July 10, no song could be heard in any of the places where they existed 
less than a week earlier. 

The map showing the distribution for 1915, or brood VI of Marlatt, 
was constructed from 227 reports of which 38 affirmed the presence 
of the cicada and, 189 denied its occurrence, or else were evidently 
based on the supposition that some other species was, septendecim. 
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I rejected iill re} 3 orts of occiiiTeiice after the first few dayts of Jiilvj 
tlioiigli there is a possibility that sonic of the latcvr re|30],*is 1‘ealiy 
referred to belated specimens of the 17 - 3 a;*ar specie's. 11 , k' fact tliat 
not more tlicaii one-fourth of my letters of iri(|iiiry broiiglii/ any res|)()iise 
indicated to me that the brood was very thin, and not a single curd 
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reported a swarm. Nearly all the reports mentioned that only a very 
few specimens were seen or heard. In fact, if we were to rely upon 
this season’s record alone, we might properly regard all of the insects 
appearing as stragglers of the 1914 brood. I doubt if they were 
sufficiently numerous in a,ny part of the state to reproduce.^ County 
Agent Galehouse of Mahoning County reported that larv£B , came 
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quite iiiuiKT'Oiisly to upper layers of soil in April and May, but did not 
subsequently appear as adults in any considerable numbers, so far 
he (‘ould discover. It will l^e a matter of some interest to watch 
for their possible a|;)j)ea.raoce next year in his county, since they may 
liawe l)een retanlcui by cold. Each dot on the map records a report 
■of occurrence, often of only a single individual, or much less frequently 
of a very few specimens. The record for Wayne County is based 
on the song of 2 individuals, heard J. S. Houser and Prof. Ednuiiid 
Secrest, June 7, 1915; and for Ashland County, on the song of a single 
specimen heard bj' Messrs, J. S. Houser and E. B, Forbes at Loudon- 
ville, Juno 9, 1915. The counties containing the remnants of this 
brood are, according to these meager returns, Ashland, Ashtabula, 
Carroll, Columbiana, Delaware, Harrison, Madison, Mohoning, 
Meigs, Montgomery, Morrow, Pickaway, Slielb}^ Stark, Summit, 
Union and Wayne. 

Comparing with MarlatPs record, Ashland, Harrison, Meigs, Stark 
and Wayne counties are added to the territory of the brood, and 
Champaign and Vinton counties fail of confirmation. 


(By general consent discussion was deferred until after the presenta- 
tion of the following paper by Mr, Gossard.) 

IS THE HIVE A CENTER FOR DISTRIBUTING FIRE BLIGHT? 
IS APHID HONEY DEW A MEDIUM FOR SPREADING BLIGHT? 

By H. A. Gossard 

Seeking an answer to the above questions the following experimental 
work was performed during the season of 1914, the technical bac- 
teriological work being done by Mr. R. G. Walton of the Station Bo- 
tanical Department, 

Honey AND THE Hive 

Cultures were made from old honey taken from three different hives 
early in the spring in an attempt to learn if the bacilli of blight were 
■carried over the winter in the hive* ■ Both light and dark honey from 
each hive was sampled for this purpose. No specimens of the organ- 
anism of blight were secured from any of these hives. 

In an attempt to definitely connect the hive with the transmission 
of the disease, cultures were also made, during the apple-blooming 
period, from five hives into which fresh apple honey had been carried 
from ' orchards which had blighted to a greater' or lesser degree The 
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preceding yenie These samples^ like all others, were sucked from tiie 
eoinl) cells into sterilised pipettes and wo had the Jiidgnieiit of hlr, 
E. R. Root of IMedina, Ohio, that the sanp>les ^x(n'o lai-gci}' fiT\sli :ip|.)le 
biossoiii honey with only a little admixture of daiidc'iion. They, 
therefore', approximated as closely as lioncj^ sample's could do, the 
composition of apple blossom nectar in which tlie bacilli are known to 
thrive. None of these samples yielded the blight bacillus. Ho weaver, 
we do not positivel}^ know that blight bacilli were present in the l,)los- 
soins to which the bees from four of these hives had access; we do 
definitely know that they were present in a large percentage of tlic 
l}Iossoms on which the bees from one of the hives pastured, but fi’om 
which we obtained no blight, though honey samples were taken from it 
at intervals up till midsummer. 

To determine if it is possible for the organism to live in lioney as it 
does in nectar, and inferentially, that the bacilli can be scattered frorn 
the hive, we inoculated with the blight organism samples of sterh 
lized honey, of varying age, from the freshest nectar-like samples \m 
could obtain from the combs to samples taken in midsummer, and then 
cultured from these samples at intervals for the purpose of detcrrrnining 
how long the bacilli would remain virile in this medium. Cultures 
were made on agar and incubated in the laljoratory and then parallel 
■or confirmatory series of inoculations were made into young apple 
shoots. Both pure honey and 50 per cent honey, diluted with water so 
as to more nearly approximate the composition of nectar, were used. 
The number of cultures made was 176 and the numl)er of inoe illations, 
made closely approximated 600. Borne 400 to 500 checlc twigs were 
numbered and examined for comparison. After incubating in honey 
from 8}/2 minutes to several days, the organism wa.s cultui’ed the 
poured plate and streak methods on 3 per cent neutral nutrient 
glucose agar. Gro'wth of the organism was oljtairu'd from the 
minute incubation and also on intermediate incubations up to and 
including 43 hours and 25 minutes. 44,118 isolated organism, when 
inoculated into the growing tips of apple shoots, usually gav(3 KKI per. 
cent of infection on trees where no infection occinxed on (,*!ie(*k or 
uninoculated shoots. The inoculated shoots were protected against 
other means of infection by being enclosed in paraffi,ned paper bags. 
Some of the inoculations were made into the shoots of small potted 
apple trees kept growing in the greenhouse and among which no Ijlight 
had ever existed. The results with these potted trees .exactly agreed' 
with those obtained when working with orchard trees. 

A fresh culture of B. amylovorus was inoculated into a 'tube of im- 
sterilized honey and incubated there from 4 to 47 hours. ' At tlie' end, 
of the 4th, the 2,8th, and the 47th hour, inoculations were made fro,m 



omrus after incubating in 
1 3 per cent neutral nutrient gl 
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Iii<)calat,(u] tr(‘cs with B. nmylororu^ isolated from pure honey after S minutes, 
hour, and 2 liours and 4 luiuutcs iuc.ubatioii in it and then grown on neutral nutrient 
lueose agar. 

4()l-"473 lnoculated—100 per cent infection 
Check tree — free 
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the infeci'-,ed. lioiicy (iirectl.y into the tips of apple shoots. These in- 
oeAilations gave. 84, 04 aiitl 52 per eoiit of infeetioii, respcctiveljg as 
sgaiiist 0 p(‘r mmi in th(i (*h(a;ks kept for eonipaiisou. These tests 
|)rove eoiM:‘iusive,ly1.o us tluit the blight organism, in honey, can remain 
aiiflieicmily virulcaU; for' 47 liours to produce infc(*tion, with the extreme 
timmimaisiirc' of _ vinileuc.y probathy not reached. Tests of this kind 
wer(‘ made with fi'osh apple hoiu^.y and also with well-ripened honey 
taken fi'om tlie hiv(' in midsummca*, and the results were siibstaiitiallj^ 
the. same. 

It is eviiieiit irom these results that the formic acid of lionej' is not 
immediatidy fatal to tlie blight organism, and, while we may guess, 
from tlu‘ fucti tliat we could get no infection after a certain limit of 
incubation, tliat the bacilli simply survive for a time without mul- 
tiplying, we art‘ unable to entirely reject the possibility of their mul- 
tiplying in lli(‘ (H)mparativoly raw nectar when it is first carried into 
the hive and lias undergone but little of the curing process. Anyhow, 
we believe we liave proved that if one bee carries 100,000 bacilli into 
the hive one day, that on the following one or two days, each of 1,000 
bees has the possiliility of carrying a considerable fraction of 100 virulent 
bacilli out to fruit blossoms, because practically all the bees in the hive 
arc^ at wcu’k during the night curing the honey. This would seem to go 
a long way toward explaining the wdiolesalc infection that occurs in 
the lattcM* part of the bloonung period. However, it must be remem- 
bered that this surmise, as yet, rests upon inference alone. 

Aphid Honey Dew in Connection with Blight 

From the similarity in composition of nectar and aphid honey dew, 
the habit of \m% ants and flics to visit it, and also because of the known 
rela/tion of aphids to blight inoculation, we wnre interested to learn if 
bligiit iKUulli (*oiild live for any length of time in this as they do in 
iiecitar find i.u hoiK\y. Two of the largest drops we could find on rolled 
apple l(‘avc‘S on potted trcH’^s in the greenhouse were infectecHvith blight 
bacilli, and [it (‘ud of 20|' hours, 43 liours, and 71 hours and 20 
miruites, young apple shoots of potted trees which' had always been 
free from bjigl.it were inoculated, using the infected honey dew as the 
inoculum. These inoculations resulted in 66|, 83 J and 100 per cent of 
infection respectively. 

In each important series of inoculations we made it our practice to 
reisolate our organism and prove^ the identity of the bacillus 'by cul- 
tu.res, microscopic examinatidns and reinoculations. 

The habit of ant^ to visit colonies of' woolly aphids, '.gathered in the 
spring around old'h'tit living blight cankers, and then of visiting the 
greeriapltidsenThAoxpapding buds, which me in turn visited'by some 



62 


.lorilNAL OF ECONOMIC ENTOArOLOC.Y 


[Yol. 9 


of the fjoes Miid by various flies, in quest of honey dew, may I'oiistitiite 
a chain, the si^nilicanco of which we can only conjecture at 'present; 
hut, if the (‘hain can be proved, we may possifdy possess ieitc Ice^r to 
blight conti-ol; at all events, to a more effective control tlian we liave at 
present. 


Mr. T. J. Headlee: I would like to ask why neutral agar wa& 
used? 

Mr. IL a. Gossaeb: The technical part of the bacteriological 
work was done by Mr. E,. C. Walton formerly of the Peiinsylvaiiia 
Chestnut Blight Commission. The chief purpose was to isolate the 
organism so as to obtain a pure culture and have it ready for use. 

Mr. T. J. Headlee: Is it likely that this method would increase 
the virility of the organisms? 

Mr. H. a. Gossard: I cannot answer that question. 

Mr. E. F, Phillips: Is it assumed from Mr, Gossard’s paper that 
honey bees cany out honey after it has been carried into the hive? 

Mn. H. A. Gossard: What we suspect is that the bees, in working 
over the honey at night which they have gathered in the da^-ffime 
as infected nectar, become contaminated, the germs clinging to their 
moiithparts and possibly to their feet and, if so, the question is, will 
the germs remain virulent during the next one or two days. 

These were the questions we were trydng to solve. We assume, as 
a matter of course, that some honey will cling to their mouths and 
perhaps to their feet and hairs. 

AIr. E. F. Phillips: The amount of acid in honey is very smalL 
I should not suspect for one moment that the blight organisms would 
be killed by the action of this acid. In the case of certain brood 
diseases, the causal organisms remain for years in honey. 

Honey is a fine medium for the preservation of any substance, par- 
ticularly any bacterial organism. While it is suital:)le for the preserva- 
tion of any material I do not see how these facts have any bearing 
on the pear blight situation for it must first be shown that honey 
actually becomes contaminated* 

Mr* W* a. Riley: The question came up as I understand it 
regarding the spreading of germs from natural honey. 

Mr* H. a. Gossard: No. We made a number of inoculations 
and cultivated from them in order to prove the possibility of natural 
honey preserving the germs for a considerable period* 

Mr. W. a. Riley: As suggested by Dr. Phillips I would like to 
know as to whether these germs would pass through the alimentary 
canal of the bee or whether they might live in the bee. I am curious 
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to know what would be done in case the latter occurred; whether 
it might fii]*iiish a key to the control of pear blight, 

ilia H, A. Gossard: I think we would have to go back of the 
honey bee. In my opinion, the orchardist is dependent on bees 
wdietlier they scatter blight or not. The question with entomologists 
anxl botanists, everywhere, who have watched the blight and have 
given any time to the investigation of it, is to explain the wholesale 
infection that comes in early spring just after blooming. We believe 
it will become necessaiy to determine where the bees first obtain the 
germs and break off this supply. 

Mr. J. H. Merrill: In Kansas, in 1913, the green aphis was so 
abundant on the unopened apple buds that several orchardists sprayed 
and controlled them with a contact insecticide. Later in the season 
blight wms prevalent in many orchards but it was noticed that there 
was practically none in those in wLich the aphids had been controlled. 

In 1914, the aphids were not as abundant and but little blight waS' 
noticed. 

In 1915, the aphids were as numerous as in 1913 and, at this time, a 
large number of orchardists sprayed their trees before the blossoms 
opened with a contact insecticide to control the aphids. Blight was 
very bad in Kansas orchards during 1915 but in all those in which 
aphids had been controlled it was almost a negligible quantity. 

As these experiments have been carried on over several hundred 
acres of orchards and with the same results during three years^ 
time, I feel quite justified in accusing the aphids of being one of the 
chief distributors of fire blight. 

Mr. H, a. Gossard: We have carried on similar experiments with, 
aphids and have obtained similar results. They are quite important 
later in the season. 

We are very dubious, however, about their being the only offenders.. 

President Glenn W. Herrick: Is there any definite data that 
aphids transfer bacillus? 

Mr. H. a. Gossard: If I am not mistaken some of the men at 
Cornell have proved that aphids transmit it. Mr. Burrill of Wisconsin 
has proved it and we have done likewise at Wooster. 

I did not care to touch upon that subject in the present paper, as it 
would be more suitable for a paper published at a later time. We 
have proved that a considerable number of insects transmit blight, 

Mr. T. J. Hbadlee: During the season, which has just passed, I 
have had the opportunity to observe the prevalence of blight 
cultivated orchards ■ in comparison with neglected 'plantings. The 
damage done by blight was undoubtedly much greater in uncultivated 
orchards, and this greater damage seemed to be directly correlated. 
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with the greater siicculeiiee of the neglected treses iiiclueod by the 
exceedingly rainy se:i.8oii. 

It secH'iis to me tliat the type of cultivation is thus sliowii to be a 
factor ill the prevalence of Ijliglit which may seriously interfere with 
eviden(*e as to the bligbt-caiiTying power of aj)his, for under just such 
conditions as have ol)tained in New Jersc}^ last season, failure to 
spray (dis would noriually be the case in uncultivated orchards) may 
be followed l)y aphis and hj most serious blight damage without 
there being any essential connection among them. 

President Glenn W. I-Ierrick: If there is no further discussion 
this completes our program for the session. 

Adjournment 4.30 p. m. 


Morning Session 

Tuesday, Decernher 2S, 1015, 10.00 a. m. 

President Glenn W. Herrick: The first business on the program 
is the discussion of the presidential address and I will ask Dr. S. J. 
Hunter to act as chairman. 

Mr. S. J. Hunter: The discussion of the presidential address is 
iio-w in order: 

Mr, F. M. Webster: It seems to me that the subject discussed 
by the president in his address is a most important one to us all, as 
it deals Avith the preparation of entomologists for their life Avork. It 
appeals to me particularly because I think I liaA^e more entomologists 
AAmrking under me dii'cctl^^ than any otlier one man in the countr};^ and 
I contimially find tliat much depends upon the training of these men. 
Professor Herrick has covered this subject Anny aatII. It is on(‘ of fhe 
most important ones AAuth Avhieh we have to deal. 

Tliere are one or tAvo points I AAmuld like to mention that will sliow 
3X)U another side of the situation. For the most part 1 think tliat the 
men who have been trained are unfitted for their Avork althoiigli I 
have had some men AAXArking under me for a good many years. I Avoiild 
not knoAA^ how to do the AVork better and I do not knoAV any way tluit 
it can be done tietter. Some time ago Professor Herrick aacis sGe{*t:.ed 
to mark the Civil Service examination papers covering the entomo- 
logical examinations for the Bureau of Entomology. I do not believe 
anyone could have been selected who would have done this more 
accurate^ than he has but he has kept me around the Civil Service 
Commission from the first day of July to the 31st day of December. 
In the last list of papers that Avere graded, many men were rated very 
loAA" AAdio should have been in the front, rank, wEileuiien Avho Avere not 
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fitted for tlie work were placed luair the top of the list. There isj 
therefore j no wa}" of telling by an examination what a niaii^s ability 
reail}^ is. 

There is something wrong somewhere. That is the situation that 
we have to face who must use the output of the universities. As a 
matter of fact I do not care where a man comes from or Avhetlier he is 
an American or not, but I want a man who will do things and will do 
things no one else is able to do. It is hard work to get such men. 
Civil Service examinations do not produce them because they are not 
a satisfactory test of a man’s ability. 

In making up a staff at a field station I will not have two men from, 
the same state if I can help it. I want men from different institutions 
who have been trained under different instructors. By arranging 
matters in this way it is possilile to secure the very best that is in all 
the men. I have eighteen field stations, some of which are rather snialL 
When a young man just out of school is placed with half a dozen men 
in one of these stations he soon finds out that he has most of his edu- 
cation to get, but being associated with men who are differently trained, 
he is bound to get a sciuare deal. When it conies to a college abso- 
lutely fitting a man for his work they do not do it, and I do not believe 
I coiiid prepare a set of Civil Service examination questions that would 
bring out a man’s ability. 

It seems to me that the instructors in the different universities should 
get together and do their best to improve upon the education of the 
entomologists and give them those things which will bring them up to 
date and make them better acquainted with conditions under which 
we are working today. Some of my men are doing things that were 
deemed impossible ten or fifteen years ago. These are the kind of 
men we must have if we are to make progress. The instructors in 
the universities act as the producers while we are the consumers. I 
do not say they are not doing their l^est and achieving the best results 
that are possible under our present educational conditions, but some 
improvements should be made in the future. I have been working 
with President Pearson of the agricultural college at Ames, Iowa, and 
hope that the course which is about to be started there will bring about 
an improvement over some of the courses now given. 

Mb. H, a. Gossard: I am sure that the Association in, general has 
not been sitting still because they did not appreciate the President’s 
address. I think he has succeeded in maldng so good an address that 
w^e do not differ from it but have accepted it in its entirety. I am 
.sure everybody has appreciated the experiences narrated by Professor 
Webster and all of us meet more or less the same problems in the field., 
We must, remepiber, however, that teachers cannot 'make over per- 

5 - ■, ' ''' ' „ ' ’ : ' ' ' . ' ' '' ' ' ' ' 
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th(3,Y cRii do a gi'eat deal to educate, but the peculiarities 
of the. individiiai cannot he. clRin,4;ed. Wc must fit our prolrlcins to 
our iiuai a.s wc'il as fit ihe men to the rmions problems. We may 
larve with us incm who can do certain rhing’s and do well a.iid it is 
often f)cti-er to set them doing tliose things Aviiicdi they can do well 
ratJurr tluin to put tlaan to doing things t.hey ca,iua.)t do so w(di. We 
must consider ])otii tlie workers and the Avork to l)c done. Hit? prol)- 
lein of adaptation is a doiihle one. 

Mr. S. J. Hunter: The Prt^sident in his address has touched upon 
some funclaiiiental points in education, a nunibcr of which are receiAdiig 
serious consideration from other scientific lioclies interested in ediica- 
tioiL 

One is Avhether it is athdsable to encourage research work anioiig 
undergraduate students. In this, I belicwe the concensus of opinion 
agrees with, the President, that saiun- and more lasting results will co,ine 
through research wurkers who have liad a broad and fundamental 
training before entering the field of research. 

Another point which the President dwelt upon, Avorthy of interest, 
is that in the teaching of entomology there should be a place for 
biography, — a study of men noted for the results of their researcli 
along biological lines. Their early training, their methods of study 
and st}de of presentation can not fail to give an incentive to promising 
Avorkers. 

A third point — that in the education of an entomologist, Ave should 
place little weight on the making of a, living. A student's first con- 
sideration should be the ciuaiity of his fitness. Professor Webster, 
w^ho has preceded me in the discussion of the President's address, has 
referred to the matter of Civil SerAuce examinations. In tfiis eoii- 
nectioii, tiic greatest difficulty Ave have found is in keeping men from 
taking these examinations before tiiey were, in our opi,ni()n, ready to 
take up the work AAdiich tlio pa,ssa,ge of such (‘xa.miuatioiis assumes t.',liat 
they are ready to do. 

Mil W. a. Hilev: I aatis in a committee? .meeting and so I did ,not 
hear the full address yesteiAlay, Init 1 think I knoAv the viewpoi'nt 
presented. 

I have been especially interested in Professor Webster’s remarks 
because it seems to me that they are comparable to those AAdiich are 
constantly being presented in the teaching AAmrk. From the tcaclier's 
viewpoint, you hear the complaint about the type of students, the 
type of preparation for college work. The question as to Avhether a 
student should be encouraged in doing this AAmrk oi’ that, vannot be 
considered wholly on its merits, for as teachers Ave must take the 
material that comes to us. There is no, arbitrary test in the general 
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educational systems that will do more than ^voei! out, a i^ropoiiion of 
those unfit. A man may pass formal examinations tvtUi high grades 
and 3mt be wholly lacking in the most essential qualities wliicli make 
for success. 

As a course of study I believe that it is ])est to give a inaii a broad 
general preparation in entomology and then allow liim to decide for 
himself the field in which he Avishes to specialize. Some Avho come 
to us are not particularly fitted for any aggressive original 'work, but 
this is not a difficulty peculiar to college students of entomology. 

Mr. S, J. Hunter: If there is no further discussion \Ye will proceed 
A\nth the regular order of business. 

President Glenn W. Herric'k: We Avill now pass to the reading 
of papers. The first paper on the program will be given hy T^Ir. F. B. 
Paddock. 


OBSERVATIONS ON THE TURNIP LOUSE 

By F. B. Paddock, Texas Experiment Station^ College Station 

Work \Yiis first undertaken with this species in the fall of 1913. 
Previous to that time the numerous inquiries wiiich Aveie recewed 
indicated that this insect Avas becoming veiy clestriictiA-e over the 
entire state. When the investigations AA^ere started it w^as supposed 
that the insect aatis the cabbage louse, A‘pMs hrassicev. The state- 
ments made in literature at that time AA^ere that in the South during 
the winter the cabbage louse Avas a serious pest of turnips groAAm as a 
Aciiiter truck crop. 

Very soon after the \YOvk Avas started it became evident that the 
species under obserAuition Avas not tlie cabbage louse, hlaterial was 
sent to Prof. C. P. Gillett(‘ and he determined it as a iieAA^ specieS;, 
Aphis pseudobrassiewj jvist descrilwal by Mr. J. J. Davis. This deter- 
mination Avas tluMi (amfirmed hy Mr. DaAus. As soon as it aauis 
certain that the species under observation Avas not the cabbage louse, 
wc took the libeiiy^ of calling it the turnip louse,’’ as that would 
identify it more readily for the truck grOAver. 

This aphid has been reported to feed on the foIloiAung hosts, named 
ill order of importance as determined by our studies: Turnip, radish, 
mustard, rape, collard, rutabaga, cabbage, kale, kohl-rabi, bean and 
lettuce. It is quite possible that the presence of this aphid on the 
last two mentioned hosts was somewhat an accident and it is doubtful 
if the infestation could have persisted. . 

The normal form of reproduction in this aphid in Texas is asexual 
throughout the entire year.'^ It seems that each generation is made' 
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up entirely of viviparous females, as no sexes have so far^been observed 
in the fields or in the cages. The farthest north in Texas that observa- 
tions wcu’c made on this species was AVichita Falls, just south of the 
34th i^a, railed. It is evident tluit at tliis point sc'xes do not oc.ciir and 
tlie viviparous females survive th(‘ winter. Mr. I)a,vivS has written 
that the sexes have not been found in their scaarcli at West Lafa 3 U‘tte, 
Indiana. 

At College Station the winter temperatures are seldom low enough 
to prevent reproduction, though the daily number of young produced 
is very small. There are a few da\^s when the lice, especiail}^ the old 
ones, do not reproduce. i4t AVichita Falls the winter temperatures 
of 15 to 20 degrees F. are not uncommon and frequently the tempera- 
ture may remain l^elow 32 degrees F. for five to seven days at a time. 
Often during the cold spells as much as one inch of snow inaj^ remain 
on the ground for a few da^-s. Under such conditions the lice do not 
reproduce but reproduction takes place when the warm temperatures 
prevail. But few lice succumb to the cold at this point, these being 
the veiy old lice. At Brownsville, near the 26th parallel, the condi- 
tions in January are similar to those which exist at College Statfoti'-' 
in October. The daity young produced in the fields is four to six. 

A¥ith the approach of the hot, dry weather of the summer there is a 
decided reduction in the dail 3 ^ ^mung produced and all stages in the 
life-Iiistor}^ are lengthened, the same as under winter conditions. It 
is quite evident that the summer conditions in Texas are even more 
trying than the winter. There are four to five months of very un- 
favorable conditions during the summer. 

In 1914 a first-born generation series wnis started on January 18 
and continued until August 6. During this time twenty generations 
■of lice were born. This work was started again on September b'l, 
1914, and (‘ontiiiiied until the same date in 1915. During this period 
of exactly twelve months, thirty-five generations of lice were born. 
The average total young produced by tlie generations of the first 
series wars 80, by the second 93. 

TAvo other species of aphids wore found to feed on the same host 
plants as the turnip louse. These are the cabbage louse and the 
garden aphis/^ or green peach aphis, Myzus persicfe Sul^:. Often 
one or both of these species might be found feeding on the same plant 
with the turnip louse, sometimes , the colonies of the two species 
would over-lap. Both of these species have been confused with the 
turnip louse, even by entomologists. The cabbage louse was' most 
often found on cabbage, but in the spring of 1915 it was common in 
the flower heads of mustard and turnip. ' From the observations made 
in this study it could 'be said that the turnip louse js most generally 
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found on iiiriiips and radish, whereas the cabbage louse is iisiiall}^ 
found on cabbage. The cabbage louse seemed to be more hardy than 
the turnip louse. The garden aphis was found abundant on turnip 
and radish at all times. This species was very closely associated with 
the turnip louse. It was much more hardy and consequently bears 
very interesting biological relationships. The garden aphis proved 
to have a far greater adaptive capacity and so it could withstand far 
more unfavorable climatic conditions. In times wdien the turnip 
louse was absent from the fields this species served as a host for the 
natural factors of control. The parasites would not work on the 
garden aphis until the turnip louse was very scarce, but in this way 
the parasites could maintain themselves in numbers until the turnip 
lice might appear again. The garden aphis seemed to be free from 
the attacks of the predaceous enemies as long as an ample supply of 
turnip lice w’as present. The most wonderful of the seemingly 
selective power was that of the fungous disease. This disease proved 
destructive to the turnip louse when the garden aphis flourished. It 
was only when the iiuinbers of turnip lice were very reduced that the 
garden aphis died from the disease. The garden aphis did not seem 
to be affected as much by the low temperatures as did the turnip 
louse. 

The natural factors of control, which were present to a greater or 
less extent over the state, exerted a very marked effect on the turnip 
louse. In some sections the turnip louse was held in check so effec- 
tively that it -was not feared as a pest. Observations were made on 
two species of parasites, three species of coccinellids, two species of 
syrphid flies, one species of chrysopa, and a fungous disease. 

The most widely distributed parasite was Lysvphlehus testaceipes 
Cress. This species w^as always found in numbers in the northern 
part of the state in those localities where the “ green-bug has been 
destructive. This parasite always proves very effective in the control 
of the ^^green-bug.^"' The other parasite, Diaretus raptc Curt., was 
present in great numbers at College Station, and to a limited extent 
in the southern sections of the state. From the observations made 
it is evident that the life-history and habits of these lice parasites are 
quite similar. 

Some interesting results were noted of the effect of temperature on 
the development, and activities of Diwretus, The last week of Decem- 
ber 1913 was yeiy cold but the first week of January 1914 was quite 
mild. On January 9, adult Diceretus were taken in the outdoor cages. 
This brood continued to 'emerge for a period of over one week. On 
January 17, dead parasitized lice were again observed in the outdoor 
cages. 'During, these, first seventeen, days of 'January the .average 
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daily iiuaiii t'em|)erature was 50"^ F. Evidontly lids tompariituri} 
do(\s !iot |)revci}t the development or a«*thdties <')f the |)ara.sit(a From 
tlie d(\‘id ii(‘e whieh were eoUe(*.ted on Jamuiry 17^ adult, |)arash'es 
enier^cal sixtcHUi days later, or on Idhrmuy 2. llie a-v(‘!’a-<i;(' dtiiiy 
iiiemi t,em|)(‘rMtiir(‘ diiriiye; this ixahnl waa oiF F. On the night of 
Fehriiary (f, imnsiial temjKH'attire of 17^ F. ot-eurred, wiueli 

clkal on Fehriiary 2 and were (‘xposed to this (‘old were 
Fifteen da,ys after tlu^ lice died and eleven days a-fter the freeze^ 
parasites emerged from these liee. During this period the average 
dalh’*- mean temperature was 49° F. 

The jjarasites were present only in limited numbers during the 
period from September 1914 to May 1915.' During tliis time the 
importance of predaeeous enemies was strikingly demonstrated. In 
four widely si^pai’atr-xl sections <.)f the state the turnip louse was held in 
clieck 1)y coccduellids. The presence of thci predaceous enemies was 
much, more constant over the state than the presence of the parasites. 

The coccinellids were found to be always present where the turnip 
lice occurred. Three species were found over the state. They are 
HilTpodmma converge ns Gucr., Megilln maculala DeG., and Coccinella 
mmida Say. The first two named species were about ec|ually abundant 
and the last was present only in limited numbers. In some sections of 
the state tlie sp(,)tted lady-beetle was called the ^‘ cold weather” lady” 
beetle. Our ol>servations seemed to bear out the general statement 
that fL con verge ns is the more active and abundant in the fall and 
spring and Jf. maculata is the more active and abundant during the 
winter. 

The syrpliid flies were widely distriliutcd over the state. At Colh'ge 
Station they werc^ qiii1x> nunuH'oiis at times, f^grphns anicricanus 
Wied. was found ge;iierally distril>uted over the state. In the souilierii 
pa,rt of tlie state the obli(|ue syrphid, AUograpln ohliqua Say, was 
often found. In the* spring of 1915 tills si.xades was also t:iken at 
Colleg<.^ Stiition, 

The ('liiysopa fly was usually found in all fields wliere tlie turnip 
louses was abundant. 

The fungous disease is a factor of natural control wdiich, was very 
interesting on account of its sudden appearance and its effectiveness 
in eradicating the turnip louse. The fungus wdiich Avas o'liscrvccl 
was undoubtedly Empiisa sp., probably Enijmsa aphidius^ though 
four species of this genus have been reported from Aphids. 

T,his fungus was first noticed in the fall of 1913 on November 12. 
At this time ii,iany dead lice were found; some “were orange in color 
and soft while others were browm and dry. These lice were mostly 
pup®, though there ,wcre' some iinniaiure a.pterous, and a few wringed 
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lice. In just a week after the disease was first ol)sorved billy 30 per 
cent of the lice on the plants ^vere dead from it. At this time most 
of the dead iico were immature a.pterous, and only a few piipre and 
BCjine wdiiged lice. the end of anotlici’ week the lice \vere almost 
entirely destroyed ])y the fungus. 

Ill the outdoor cages on January 7, 1914, the lice foiiiid to be 
dying rapidly from the fungus. The pi-evious week had been iiiild,, 
though the last ivcek in Dcceinlier 1913 had been very cold. The dead 
lice at this time Avere mostly apterous and oiil}” a few Aviiiged lice. 
By the end of a Aveek the fungus had killed practically every louse 
in the outdoor cages. The aATrage daily mean teiuperatiire during 
January 7 to 14 Avas 51° F. The fungus Avas again found in the out- 
door cages on re])ruaiy 10. This was just four daA'S after the low 
temperature of 17° F. The fungus Avas prevalent in the outdoor 
cages next on Alarch 10. Taa'o weeks later most of the lice had died. 
On IVIarch 30 the disease Avas Avidespread in the louse-infested fields. 

Extensive expeniments, extending over a period of tAVO jmars, Avere 
conducted on the artificial control of the turnip louse. It AA^as found 
that spraAdng was effective Avhen piuperly done Avith a good material. 
The soap solutions gave very satisfactory results. For the reason 
that the AAdiale-oil soaps are not generally aAurllable in Texas, laundry 
soap is j’ecomniended. The secret of efficient application is in the 
use of an extension rod, a 60° elbow, and an angle type nozzle. 


President Glenn W. FIerrick: I aatjuU like to ask Mr. Paddock 
if the turnip louse has the same pubescence as the cabbage aphis. 

Mr. F. B. Paddock: The first distinguishing point betAreen the trvo 
species is that the turnip louse is bare and the cabbage louse is covered 
AAuth pubescence. 

President Glenn W. Herrick: We Avili now listen to a paper by 
]Mr. William iMoore. 

FUMIGATION OF ANIMALS TO DESTROY THEIR EXTERNAL 

PARASITES 

By WiLiJAAi Moore, AssisiafU Profi‘tsf>ot' of Eotomolocfy, IhiirersHy of Mimi, 


Introduction 

During the past summer, a niiml>er of experiments Avere undertaken 
at the Minnesota Experiment Station in a search for neAV insecticides. 
The first A\mrk Avas AAdth a num])er of essential oils in the hope that 
some of these might proA^e Amluable repellents to insects. ' It Avas 
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found, howevorj that ino.st of the essential oils would injure plants 
when applied to them and when put on animals, the relief obtained from 
even i.he best was dependent upon the abiindaiico and the iiuiiger of 
thc^ ai4,a(^kiiig inseednS. Several oils are valuable against mosquitos, 
but if iii a. loeality where moscpiit'Os are extremely al:)iindant and very 
hiingiy, the results are not so good. 

Toxicity of Nitrobenzene 

The next group of compounds to be studied was the benzene series 
and the compound selected for the first w'eek was nitrobenzene. It 
was found that one drop of nitrobenzene placed on a })icce of filter 
paper and allowed to evaporate under a bell-jar containing approxi- 
mately one cubic foot of air, would destroy the adult wliitc fly on a 
plant in alioiit one hour to one and a half hours. In looking through 
the literature to ascertain the toxicity of nitrobenzene, it was found 
that nitrobenzene is considered to be a very serious poison. Blytlfi 
mentions a number of experiments showing that nitrobenzene is ex- 
tremely poisonous. One experiment cited was that in which a cat ’was 
exposed under a glass shade in which 15 grams of nitrobenzene were 
evaporated on warm sand. The animal immediately showed symp- 
toTiis of poisoning. After thirty minutes^ exposure, when the shade 
Avas removed to introduce another 15 grams, the cat for a moment 
escaped, but Avas recaptured and replaced under the shade and in one 
hour and forty minutes Avas dead. He also cites the case of a man Avho 
died from the effects of nitrobenzene Avhich had been spilt upon his 
clothes, to show that the vapor of nitrobenzene is poisonous. Filchne- 
cites a case in Achieh he placed a rabbit in a large glass bottle into 
Avhicli he led strong nitrobenzene Aurpor. In a half-hour, the animal 
Avas no longer normal in a])pearance and in forty minutes was lying 
upon its side. He states that if the animal is then removed, in from 
a half-hour to two hours, it will return to its normal condition. If, 
hoAvever, it is not remoAUid, the animal Avill die. Haines'^ states that 
iiitrobenzcme is poisonous when taken internally, Avlien inhaled as a 
vapor, or when absorlied by the skin. He even stated that symptoms 
of poisoning may result from tho use of almond glycerine soap, which 
contains nitrobenzene, particularly A\dien used in hot Avater. HoIIaiK,b 
states that nitrobenzene breaks doAvn the blood corpuscles forming 
methemoglobiii and paralyzes the nerve centers, the immediate symp- 

^Blyth, Poisons and Their Effects an<l Detection, third ed., p. 184. 

^^Filehne, Ueber die Giftwirkiingen des ]Siitrol)enzol Archiv fiir Experimen telle 
Pathologie and Pharrnakologie, Vol. 9, 1878, p. 342. 

® Peterson & Haines, Textbook of Legal Medicine and Toxicology, p, 606. 

^Holland, Medical Chemistry and Toxicology, 1915, p. 438. 
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toms, not being noticed for n few hours, are vividness of the face, bluish 
nails, feeble pulse, cold skin, giddiness, vomiting, and coma, sometimes 
complicated by convulsions, and finally death. ’ If death is not prompt, 
jaundice may ensue. He states that symptoms similar to that of 
hydrocyanic acid poisoning has been induced by inhaling vapor in the 
industries where nitrobenzene is used. In order to ascertain exactly 
how poisonous nitrobenzene would be to animals, a large white rat 
was placed in a fumigation box of about six cubic feet and a drop of 
nitrobenzene to each cubic foot evaporated therein, the rat being ex«* 
posed for a period of one hour. No symptoms of poisoning were 
noticed at the time the rat was removed nor later. Another rat was 
fumigated for three hours at the same rate without disastrous results. 
The dose was increased to four, then 24 and finally 40 drops per cubic 
foot for the same time without injury to the animal. It was then 
found that more nitrobenzene was used than could be contained in the 
air, the surplus condensing on the sides of the box. It was discovered 
that about two to three drops of nitrobenzene would saturate a cubic 
foot, of air, making allowance for some to be absorbed by the wood of 
the. sides and bottom. The next question was to determine how long 
the rat could live in the saturated air. A rat was placed in a larger 
fumigation box containing about 180 cubic feet. Sufficient nitroben- 
zene was evaporated to saturate the atmosphere and food was placexl 
in the box. The rat was alive and active at the end of 24 hours, when’ 
he was noticed eating the food in the box. At 36 hours, the rat was 
alive but somewhat sluggish and at the end of 48 hours, he died. The 
experiment is not conclusive as the rat was forced to eat food which 
probably contained nitrobenzene. Also the lack of oxygen may have 
affected the results. 

Fumigation with Nitrobenzene 
The question immediately ai'ose — If nitrobenzene is no more poison- 
ous than here cited to higher animals, but is poisonous to the insects^ 
wdiy not fumigate the animals to kill their parasites? It was found 
that if a dog was placed in a fumigation box and sufficient nitrobenzene 
introduced to saturate the atmosphere, the fleas would leave the dog in 
about a half-hour and would be quite dead at the end of an hour and 
a half. A dog thus treated showed no signs whatever of injury. Ex- 
periments were conducted with hogs infested with lice and it was found 
that a longer exposure was necessary to kill the lice, six to eight hours 
being necessary to completely free the hog of lice. In this case, also, 
most of the insects left the animal before dying. No effects of poison- 
ing were discovered. ' A cross-bred sheep with a very thick dense wool 
• was next tried. An exposure' of twelve 'hours removed about 90 per 
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eoiit of tlie ticks from the wool, but when picked up and kept in a vialy 
they revived in about twelve to twenty-four hours. Tlios(3 left in the 
wool did not revive. Even thoiiG;h the ticks mipjht not ])e killed with 
this oxposurCj removing them to the floor of the ]>oxy 0!io could 
easily destroy them later, by spraying the floor with somc^ strong sheep 
di|). This is of particular value as sheep in wool cannot be siieccssfiilly^ 
dipped. The fumigation did not kill the puparia. Chic kens were 
fumigated and it was shown that, in eight to ten hours, all the lice on 
the chicken could be destroyed. In a chicken house which was fumi,- 
gated the red mites were also killed. The mite causing scaly leg of 
chickens can also be destroyed by a ten-hour fumigation. The Texas 
cattle fever tick cannot be ol)tainod in Minnesota on the ariinials, but 
specimens received from the South and fumigated in glass vials were 
killed by a ten-hour exposure. Most of the specimens of ticks were 
fully engorged females laying or about read}’^ to lay their eggs. One 
case of interest was that of a female which had started laying, probably 
having laid a c^uaider of her usual number at the time of fumigation. 
The tick was killed by the fumigation and no further eggs were laid. 
It might be noted tliat the engorged female read}!' to la}" or laying, is 
proliably the most difficult to destroy. 

The Effect op Nitrobenzene on the Animal 
So far as could be noticed, the animals showed no signs of poisoning 
under normal conditions. They all fed readily when removed from 
the box, and when compared with normal animals, were indistinguish- 
able. dog fumigated for six hours was normal in heart beat, res- 
piration, and temperature. A count of the red l)lood corpuscles of a 
guinea |)ig l)efore fumigation and after fumigation showed little (fliango. 
Five million four hundred thousand red corpuscles ]")cr eii. mm. wer(3 
obtained l)efore fumigation. After fumigation for 12 hours and a lialf 
the blood count obtained showed 0,040,000. Twenty-four hours latcvr 
showed G, 320, 000. In 48 hours, 5,840,000. Such slight differences 
might well l)e obtained by experimental error in the count. In order 
to deierminc whether nitrobenzene would have any injurious effect 
upon tiie animal when repeated a number of times, guinea pigs Avcrc 
■obtained and divided into two groups, a fumigated set and a normal 
-set., Each set contained one full-grown male, one young male, one 
full-grown pregnant female, and a litter of young, the mother of which 
was not fumigated. The one set was fumigated over night, the expos- 
ure varying from 12 to 13 hours and repeated each week. 

'' When the pregnant female in the fumigated set gave birtli to her 
young, they, were fumigated along with the mother, anirnaL The old 
males remained' normal, varying slightly irom week to week, \ The 
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old male in the normal set int?reased somewhat in weight, apparently 
not being quite full-grown. This was not true of the old male in the 
fumigation set, liiit this was not due to the fumigation, as he liad been 
in my ]iossession for six weeks previous and had not gained. The 



Fig. 5. Curve of growth of fumigated guinea pigs. No, 1 a male and nos. 16 
and 17 young maies. Average weights of litters of , young from nos. 6, , 7, !S 
and 11. Nos.' 6 and 8, females, were pregnant at, the beginning and end of' 'the 
experiment. , C ' " ■ , ,p' 
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young males increased slightly in weight with praeticalh/- no difference. 
The young gained regularly in both sets and no difference was shown 
between the young fed by a normal animal and the young fed by a 
fumigated animal. The female guinea pigs were perfectly iiormaL 
Thcu'c was no abortion, although nitrobenzene has been used to produce 
abortion. These animals have now been fumigated for nine continuous 
weeks and the two sets are indistinguishable. One large male was 
fumigated for ten w^eeks and was then Idlled and his tissues examined. 
So far as could be noticed, macroscopically,, there was no injury, but 
microscopically a very slight congestion was noticed in some of the 
slides of the lung, but not sufficient to affect the animal It was 
noticed that chickens which had been fumigated retained the odor of 
nitrobenzene in their bodies for several days after fumigation. Fumi- 
gated chickens lose this odor in five to seven days after fumigation. 
A short-horn cow^ was obtained and fumigated over night. The milk 
was tested by a number of people, some of whom noticed no difference 
between the milk of the fumigated animal and normal milk while 
others detected a very slight trace which, however, they agreed would 
have passed unnoticed under normal conditions. Milk will take up 
nitrobenzene if the cow is milked in the same room in which the cow 
had been fumigated. The milking 24 hours after fumigation showed 
no trace of nitrobenzene. 

Some animals seemed to be more susceptible to nitrobenzene than 
others. An exposure of ten to twelve hours in a saturated atmosphere 
of nitrobenzene would produce the death of a cat while guinea pigs, 
sheep, etc., are not injured by a similar dose. It is, however, a well 
known fact that cats are particularly susceptible to coal tar derivatives. 
This does not detract from the value of nitrobenzene in destroying 
fleas on eats, as they c^asily stand a fumigation of one and a half hours. 
The nitrobenzene is taken into the lungs and hence to the blood from 
which it is probably removed by means of the kidneys. Herlnvorous 
animals which urinate frequently seem to be less affected. The autlior 
and another person remained in a small room while it was fumigated 
with nitrobenzene for one and a half hours, destroying the house flies 
in the room. A slight irritation to the eyes and throat and a sweetish 
taste at the back of the mouth were the only symptoms noticed and no 
after-effects were discovered. 

The Influence of Temperature 

^ Professor ' Derby, ' of the University of Minnesota, Department of 
; Physical Chemistry, worked out the amount of nitrobenzene which 
would saturate an atmosphere at different temperatures. From the 
cprye, it that at F. about one drop is contained in, a cubic 
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foot^ while at 40° F. only about onc-tenth of a drop will be held by a 
cubic foot of air. 

Probably most of the results cited in the earty portion of the paper 
on the poisoning properties of nitrobenzene, were due to what might 
be termed super-saturated atmosphere in which the nitrobenzene w’-as 
condensed as tiii}^ particles in the air. In all of our later experiments^ 
the nitrobenzene was allowed to evaporate from a cloth and not evapo- 



Pig. 0. Curve showing amount of nitrobenzene in grams to saturate an atmosphere 
at various degi*ees centigrade. 

.13695 di’ops of Ce H 5 NO 2 at 40° F. per cii. ft, 

.262944 ■ 

.350592 
.47808 “ 

.778832 » “ ‘‘ 

1.0956 

rated by heat. In the experiments cited from other authors, in most 
■cases, the vapor of nitrobenzene was used, heat being applied to obtain 
it, and under such conditions probably as much as a drop would be 
contained in a cubic inch rather than a cubic foot. Although one can 
successfully fumigate chickens by an exposure of ten to twelve hours, 
by evaporating the nitrobenzene from a damp cloth, the same exposure 
to a super-saturated atmosphere obtained by evaporating the nitro-’ 
fcenzene,;by' heat will ' kill the hehickensj producing' paralysis,,. Tt^he; 
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difference betT\ce2i the results of other irorkers and own apparently 
is dependent upon the method used. 

Other Benzene Derivatives Giving Slmilar IIesults 

After lR,iving ol)tained results with nitrobenzene^ Mr. .M'arc'ovitelp, 
working with me, Med out a number of similar eoinpoimds. Faradi- 
clilorobenzene will kill the fleas on a dog in about two and one half hours. 
Paradichlorobenzeiie seems to be less poisonous than iiitrolienzeiie 
and one cannot obtain as good results in destroying the slice]:) ticdc as 
with nitrobenzene. Ortho, meta, and para cresol were tried l)ut only 
the ortho cresol was successful. This compound will destroy the 
fleas in one and one half hours without injury to the animal. Carbolic 
acid crystals evaporated by heat will produce similar results in one and 
one liaif hours, wdiile salicylic aldehyde, which is ortho hydroxyl benzah 
dehyde, will drive the fleas off tlie^^ animal in five to ten minutes, but at 
the end of one and one half hours, the fleas will sho\v signs of life, al- 
though they die in a few hours. A number of other similar compounds 
were tried without success. 

The price of the chemicals varies considerably. Under normal con-* 
ditionSj nitrobenzene is about 20 cents per lb.; paradichlorobenzene, 25 
to SO cents per lb.; carbolic acid, 25 to 30 cents per lb.; salicylic 
aldehyde, 70 cents per oz.; ortho cresol, aboid §1*00 a pound. 

CONOLUSION 

The above experiments open a new field in economic entoinology. 
Considerable work is needed to determine why the poison will destroy 
an insect without injuring the animal. Experiments on a large scale, 
such as the fumigation of l)amvS, must be conducted. Tlie chief 
diflficulty in Minnesota is the low temperature of the barns in the 'winter, 
which prevents sufficient nitrobenzene being held in the air to prodm‘.e 
the desired results. As many entomologists, particularly those in 
the southern states, have better opportunities to study these chemicals 
under different conditions and on different insects, it is hoped that 
others will undertake experiments along this lino. 

From Division of Econoniic Zoology, 

Minnesota Experiment Station, 

St. Paul, Minn. 


President Glenn W. Herrick: Is there any discussion of this 
paper? 

Mr. E. P, Felt; I would like to ask if nitrolienzene is explo- 
sive. ' ■■ 
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DISCUSSIONS 

Me, William It is not. With the dose used it ivoiiid be 

possii)le to have an oil stove in the same rooiiu (Phial of nitro- 
benzene passed around for inspection.) 

Mr. W. a. Eilfau I should like to iiKiuire yrhetlier the docility 
of the cat when taken from the l)ox was due to its' being under the iiifiii- 
ence of the chemical? What effect does it have upon a dog? 

Mr. M'illiam Moore: It may have a more or less quieting effect 
upon the animal The cat is more sensitive to the nitrobenzene than 
the dogj while the lack of oxygen in so small a box probably had an 
influence. 

Mr. W. a. IhaEY It is a paper of exceedingly great value in that 
the compound may be applied under ordinary conditions. I wondered 
if it was a qiiesuon of applied psychology that as the paper started out 
with the cletaib of the poisonous effect of the chemical, attention was 
focused on posable dangers of its use. 

President Glenn W. Herrick: I have been very much interested 
in the paper. We have been doing some work at Cornell on the use 
of paradichloDbenzene for some subterranean insects. Mr. Hawley, 
a graduate stident, has been ^yorking along these lines with the white 
grub. I havebeen intensely interested in this project. 

I should lile to ask, have you arrived at any idea concerning the 
quantity one hould use? 

Mr. Willam Moore: Under ordinary conditions probably two 
or five drops will be sufficient to saturate 1 cubic foot of air and make 
allowance fo’ absorption by the wood. By saturating a cloth with 
nitrobenzene and ta^cking it in the box it will saturate the air suffi- 
cientjly for elective :reatment, during the night, 

Mr, W. C OTvaie: What is the effect on plants? 

Mr. WiLiiAM Mo*>re; In greenhouse fumigation it is not effective. 
You can saturate tb air and kill the insects but it injures the plants. 
I miglit say that ve are getting results with paradichlorobeiizene. 
Wc have himigaiedgrain without injuring germination, in fact some 
grain so treated gcriinated more rapidly. 

Mr. W. C. O’Ka'e: What are the results on insect eggs? 

Mb. William More: I do not think it will destroy them. 

Mr. George A. )ean : In your discussion you spoke of the nitro- 
benzene as hastenig the germination of the seeds. I' should like to 
know whether yoiuave' carried on any experiments or liave any data 
as to the repellen properties of nitrobenzene. The reason that I 
ask this is becauscui Kansas, where we are carrying on experiments 
for the control of le kafir ant, we are trying to find ' some substance, 
with which the sd can be treated, that will act as a ' repellent , and 
not injure the gerination.; ^ I' might say that we' have found that.ohe 
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of the methods of control for the kafir ant is.1,trhtHKilc the ground in. 
such a manner as to hasten the germination ' af die seed, and since, as 
you have stated, the nitrobenzene seems to ac. colerate the germination, 
I was thinking that, if it would also act as a repellent, it would be an 
excellent thing ivith which to treat the kafir s(!cd. 

Mr. William Moore: It acts somewhat as a repellent to insects 
as insects leave the animal when fumigated. 

Mr. George A. Dean: Docs the seed retain the odor for any 

length of time? 

Mr. William Moore: For quite a long time. Seed treated by 
fumigation with nitrobenzene will retain a certain amount of the 
cheinical but this will not injure the germination if tlie grain is in the 
soil. When a germinator is used the young shoots will be injured by 
the nitrobenzene which has evaporated into the air ol the germinator. 

President Glenn W. Herrick: We wall next listen to a paper 
by Mr. H. A. Gossard. 

THE CLOVER LEAF-TYER (ANCYLIS AHGUHFASCIANA 

ZELLER) 

By H. A. Gossabi) 

In early April, 1905, my attention was attracted to theragged, eaten 
conditibn of the clover leaves on the Station farm. A jreat army of 
small, leaf-tying caterpillars were found to be resporeible for the 
damage. The injury rivaled that inflicted at the same season by the 
clover leaf weevil, Phytononius pundaius. A little later a swarm of 
small tortricid moths appeared in the field, the cirysalid shells being 
numerously exposed in the trash and among tie leaves where the 
caterpillars had fed. Investigation failed to disovor nm like degree 
of damage being inflicted elsewhere, so the inset was rot specially 
followed up at the time, but was kept under observation through 
several succeeding seasons. I have not since' seen i: do so much damage 
as in 1905, but every year it is a somewhat iucoiBpieuous inhabitant 
of Ohio clover fields, doing more damage than one idikely to suspect. 

Dr. C. HApcrnald confirmed a lucky guess 1 male as to its identity, 
after he had compared my specimens with three c the original speci- 
mens from which Zeller wrote his description, thes having been given 
to Dr. Fernald by Zeller. With the exception of , brief note by Dr. 
Fernald on the species, in Psycho, V. 3, and a similr note by the same 
writer in Trans. Am. Ent. Soc., V. X, there is no Iferature relating to 
it, except Zeller’s description of the adult publishd in the Verhand- 
lungen der k.-k. Zoologisch botanischen Gessellstafft, Vol. XXV, 
1875, and a few bibliographical references. 
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Food Plants and (Fu-arac^ter of Damage 

The known food plants are the eoinroon red, alsike and white clovers. 
From laboratory tests I coiicdiide tlict alfalfa is scarcely or not at all 
eaten. 

Clover foliage eaten by the caterpillars presents a, rngged appearance; 
the epidermis from one of tlie surfaces being either partiall}^ or wholly 
eaten awa}^^ while the epidermal co^^er remaining appears thin, papery 
and white, except for minute splotches and ^strcalvs of green here and 
there, wdiich, through chance, were left uneaten. Either the upper or 
lorvcr surface will be eaten, wdiicliever happens to be turned inward in 
the cell ill wdiich each caterpillar ensconces itself. When newty 
hatched, the young caterpillar chooses some natural or accidental 
depression or crease in the leaf surface, such as overlies the midrib, 
and ties the opposing surfaces together by a fine, whitish expansion of 
silk, this with the ieaf~w’’alls forming a hollow tube within which the 
caterpillar hides and feeds; or, very often, twm leaflets, one of which 
overlies the other, will be tied together with silk and the caterpillar 
will feed betwLwm them. Buch leafiets maj" be on the same or on dif- 
ferent petioles. As the caterpillars grow' older they show g tendency 
to construct cells of considerable size, usually three-sided, each side 
consisting of a leaflet. When full grown the caterpillars make a thin, 
wiiite cocoon of silk within their cells, and pupate. 

LlFE-HlSTOIiY 

There are three broods per season. The first brood of moths appear 
in late April and early and are nearly all gone by Ma}?' 20, strag- 
glers holding on till mid- June. The eggs are laid on the leaflets, hatch 
in two or three weeks, and the caterpillars come from about June 1 to 
June 20. The pupal period lasts from seven to fourteen daj's and the, 
second brood of moths range from about July 1 to July 20. The 
second l>rood of caterpillars are at work from about July 20 to August 
15, The second brood of pupm come from about August 15 to Sep- 
tember 20. ■ The last brood of larvse feed from the middle of September 
until some time in November, when they spin about themselves light, 
white, silken cocoons like so many of their family relatives, and thus 
spend the winter, possibly feeding a little in mild weather. They feed 
voraciously in early April, must pupate about the middle of that month, 
and issue in late April and May as the first brood of^ moths. 

Remedies 

From this life-history it is apparent that ' the first clover harvest' 
will carry to the mow most of, the iarvse and pupm of the first brood, 
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and that th(3 second cutting will take off many of the second I)roo(L 
Fall pasturage will destroy many of the third brood. Tli{3 present 
welbcstablislied customs for harvesting and pasturing cdovcr fiirnisl’i 
a logical and effective program of control. 


President Glenn W. Herrick: The next paper is b 3 r Mr. J. S. 
Houser. 


DASYNEUSA ULMEA FELT— A NEW ELM PEST 


By J. S. Housee 


Reference to this insect in entomological literature has been made l)ut 
three times previous to the present. In 1907 and 1911^ Dr. Felt 
merely referred to it and in 1913 he described "the adult fomu In the 
latter article, immediately preceding the technical description, Dr. 
Felt states : 

Tbk dark brown species was reared I\Iay 7, 1888, from aborted ebn buds evideiitiy 
taken in the vicinity of Washington, D. C., presumabb?- by Mr. Pergando, Appar- 
ently the same gall was collected at Jamaica Plain, Mass., by J. G. Jack, 

So far as the writer has been able to determine, the above constitutes 
the complete recorded distribution of the insect to date. It was 
found first in Ohio, September 21, 1914, infesting an elm used as a 
street tree, Oakland Ave,, Dayton, O.; later in 1914 and in 1915 it 'was 
observed in a number of places in Cincinnati, 0.; July 25, 1915, a 
small elm was observed a;t New Matamoras on the Oliio Ilivei'; aj:id 
July 27, 1915, an additional small elm, at Mineral, O., was ol)stv!*ved 
to be infested. Adults bred April 28, 1915, from Dayton matcalal, 
were sent to Dr. I'elt wdio very kindly identified th.erm Adults have 
not been bred from galls tu.ken at otlier places, identification having 
been based upon tlie very characteristic gall only. It nu'iy be of 
interest to note in passing that the WTiter has been able 'to secure 
adults only when infested twigs w^ere collected just at the time tlie 
foliage was starting to expand. It seems it is true with this, a,s with 
some other members of the family having similar habits, that the 
expanding of the foliage is essential to the emergence of the adults. 

The injury inflicted by the species is the formation of from one to 
twenty aborted .bud galls, usually at the twig tips, resulting in the 
checking of branch development, and ultimately in the stunting and 
malformation of the tree. In some of the most severe cases observed, 
70 per cent or more of the branches were affected; in other instances 
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the infestation was but slight. A curious, and thus far iinexplaiiied^ 
feature of the problem is that the pest exhibits a preference for iiicli- 
vicinal trees, Avhereiii a given specimen may be rather severely attacked, 
while iicarb}" neighbors of the same species are but sliglitlja if at all 
infested. Thus far, white elm, Uhnus anierlcana, only has been ob- 
served to be injured. 

As previously stated, the adult has been described by Dr. Feit» 
The egg and pupal stages have not been observed by the writer, but 
larva3 may be found 
in abundance in the 
galls of infested 
. trees from niidsum- 
mer until spring. 

Usually more than 
one larva occurs 
within a single gall, 
in some instances as 
many as eight hav- 
ing been found.' In 
two cases larvas of 
different sizes, some 
very small and some 
apparently two- 
thirds grown, were 
found within the 
same gall. Where 
more larvae than 
one occur, they are 
not separated from 
one another by the 
gall tissue but lie in 
a mass in the center 
of the gall. There 
is probably but one 
brood per season. The individual larvie are pink or flesh in color, 
3*6 inm. long and 1 mm. broad. They are typically Ceoidomyid and 
'possess the ^A 3 reast boiie'^ like organ and ability to spring into the air 
characteristic of many of the larv^^e of this family. 

Parasitism is quite common, the adult parasites emerging through 
circular holes cut through the walls of the upper half of the gall. Only 
one species has been reared, determined by Mr. S. 'A. Rohwer, of the 
Bureau of Entomology, as Callimome sp. The parasites seem to be in 
no wise ms sensitive to the .drying up of the galls as do the; midges^ 
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Dasijneura 'itlmca; typical galls slightly en- 
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sitic^e adults liave emerged from dry material kept in iJie iaborator;r 
S(yv(‘ral MXNdvs. 

Tlie future status of tiio insect as a pest of course cajiiiot h(‘ fore- 
Ciistial, but it would seem rea.souat)]e to suppose tluit, on account of iiu 
apparent rathe]* general distn]>ution throughoui. southern Dliio, 'IIk^ 
creature has l>een j)resent in the stai.(^ for sona^ yea.rs. '’.rhis, (“oiisid- 
ered in connection with the fart that hcayw ptirasilisin soineiinies 
occurs, would tend to discourage planing it in the caitegory of elm 
pests of prime importance. NerertludesSy it cannot be ignored, since 
individual trees are sometimes considerably stunted. 

Goiieerniiig control measures, the one which seems most pi;a(‘ticable 
is the cutting awa.y of all twigs bearing aborted t)iid clusters before the 
foliage starts in tlie >spring. As noted previously, tlie Avritcr has Ijeeii 
successful in rearing adults, only when matc'rial was collected at the 
time the foliage was expanding, and that tlie parasites enu^rged from 
material that had l>een cut some time. It would soein, therefore, to 
be the best policy to cut the twigs and leave them- lie on the ground 
ill order to allow the parasites a chance to emerge. 


President Glenn W. Herrick: The next paper will bo presented 
by Mr. T, J. Headlee. 

SULPHUR--ARSENICAL DUSTS AGAINST THE STRAWBERRY 
WEEVIL (ANTHONOMUS SIGNATUS SAY) 

By Thomas J. Headlee, Ph.D., Entomoloold of the Nm Jersey Aty'lriiUural Ei> 

yeriiNcnt y%ition 

The strawberry weeidl appears first to have lieeii recogni^ca-l as an 
injurious insect by GloveP in 1871 from damage done^ to tlic straw- 
berry in Maryland. Ho suggested sweeping the [)latiis with a nuisllii 
net as a means of controlling tho'insc(‘t, Gook-^ in 1888 siiggi'.sted the 
use of London Purple (1 lb. to 200 gals, of wa.ter) or of crudci carbolic 
acid and land plaster (1 lb. of acid to 50 llis, of plaster). Iliiey® in 
1885 suggested trial of kerosene emulsion and of pyrcthriim mixed' 
either with flour or water. Beckwitld in 1892 added white hellebore 
to the preceding recommendations and discounted the use of arsen- 
icals. Chittenden, having mastered the, main points in the life of tlie 
insect, summarized previous work of control and added a statement of 

1 Glover, T,, Repfc. IT. S. Commksiouor of Agric. for ISTJ^ p. 7M 

® Cook, A, J,, 13tli Rept-. Sec’y. Btate Ilort. Soc. Midi, for 1SH3, pp. 151 -ir?5. 

® Riley, C, V., Re|.)t. of IT. B. Commissioner of Agric. for 1SS5, pp. 275-282, 

^ Beckwith,' M, II., Bul.UB, Del. Agrie. Hxpt. Station, 1892. 
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his own conclusions. His work is recorded in scARnril pnperSj the final 
sumiiiary of which was presented iu 1897 in Cir. 2L 2d Ser.j DIy. of 
Ent., U. B. Dept. Agric. He points out that relief may l)e had by: 
(1) CoA-ering the beds wdth muslin or other similar material, (2) Cul- 
tivation of pistillate or of profusely blooming varieties, (3) The use 
of trap crops and clean culture. He suggests a trial of Bordeaux 
mixture as a repellent; the trial of Paris green and arsenate of leadj 
alone and eoiiil)ined with Bordeaux. Chittenden particiiiaiiy recom- 
mends the practice of growdng pistillate AmrietieSy asserting that it has 
been tiioroiighl}^ tested and found to be successful Little^ if aiiVj 
progress in measures of control seems to liaA^e been made since the 
publication of Cir. 21. 

For the sake of appreciating the nature of this problem of control^ 
Ave should remember: that the damage is due primarily to the oau- 
position habits of the adult; ‘that it consists mainly in puncturing the 
unopened stainiiiato buds, laying an egg therein, and cutting the bud 
stalk almost off at a point some distance below the bud; that the 
attack Ijcgins just as the early buds begin to open and continues for a 
period of about two Aveeks; that the insect can and does use the wild 
strawberry, blackberry, dewberry, black-capped raspberry, common 
^rellow fioAvered cinquefoil {Potentilla canadmisU) ^ and the red-bud 
tree {Cercis camdensis) and frequents wild floAvers generally for 
feeding purposes. 

CoA'Cring the beds AAuth muslin or other similar material has not 
proA'en a practical measure for the larger growers. The cultivation of 
pistillate Amrieties has not proAmn acceptable cAA^'ing to the alleged in- 
feriority of the fruit. The culthmting of profusely" blooming Aurrieties- 
lias not proAXui acceptable. The use of trap crops has not met AA^ith 
favor because all the labor incident to them Avill in many years be in 
Amin owing to a natural reduction of the beetle. Clean culture fails; 
to meet Avith favor for much the same reason. , The use of arsenicals 
and Bordeaux mixture have not yet met Avith success. Chitteiiden 
lists a host of so-called remedies as useless— lime, ashes, plaster, Paris 
green and plaster, hen manure, a mixture of tobacco dust, lime, Paris 
green and coal oil, pyrethrum, AAdiale' oil soap, kerosene emulsion and 
SAAmeping AAuth an insect net. 

In view of the AAude range of food plants used by the straAvbeny 
weevil, any effort to preAmnt its work by direct destruction through 
clean culture and trap crops AA'ould seem doomed to failure except in 
districts free. from Avoodlands and undeveloped or waste lands. If 
this is true, the problem of control is "narrowed to one of rendering 
the plants distasteful or deadly during the two AAmeks_^ Avhen the 
damage is normally 'done. 
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Accordingly the writer in (*oopcration with Mr. hlhvood IJoiigi 
Count}' Agxjiit for x\tkiiitic County, New Jersey, set out to test vim 
repellents and deadly 8iil‘)stances by keeping coriaiii plots covei'ed n 
them throiiglioiit Hie poriofl of dangiUL 


^ ^ ^ 

^ -V 

is: nl a. a. 


UroiWM: 


Wo0cila>i.ci 

Fig, 8, Diagram of experimental plots 


^Mr. Douglas 'Secured the place for work, helped to make the application and to 
keep a record of the results, ' ' 
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The tests were made on a variety (‘'Heritage”) growing on a sand}?' 
farm near Goiognej New Jersey, Woodlands of mixed pine and oak 
were located on the southern and western side of the field and that 
part farthest from them — tlie southeast corner — was chosen. None of 
the plots exceeded one eighth of a mile from the woodlands. The infes- 
tation wars rather even wdth a noticeable increase in iiumbers of beetles 
as the Avoodland to the south was approached. 

We resolved to try contact insecticides, stomach poisons and 
pure repellents. The contacts chosen were pyrethrum, whale oil 
■soap, tobacco dust, and 40 per cent nicotine. The stomach poisons 
were arsenate of lead both as a powder and as a spra}^, a dust of arsenate 
of lead (1 lb.) and sulphur (1 lb.), a dust of arsenate of lead (1 lb.) ^nd 
sulphur (5 ibs.), and arsenite of zinc. The pure repellents were Bor- 
deaux mixture (5-5-50) and hydrated lime. 

The arrangement of the treatments with relation to the field, each 
other, and the checks is shown in the preceding diagram. The treat- 
ment began when about 6 per cent of the buds had been cut — a little 
later than we intended. If the determinations of the buds cut showed 
little or no protection or that the mixture had burned the plants it was 
not repeated. The table which follows shows the details. 


Table of Tee.\tments and Results 


Plot No. 

1 1 

Treatment j 

Percentage of Buds Cut 

Effect on 

Nature | 

1 1 

Dates of 

May 5, 1915 

May 14, 1915 

Plants 

i 

i 

Cheek at beginning nothing } 

! 20 

48 


1 

Whale oil soap and water, 1 oz. to 1 gal. 

April 30 

6 

52 

I Scorched 
i slightly 


Whale oil soap (10 oa.), pyrethmm (1 
lb.) and water (10 gals.) 

April 27 

! G 

42 

Scorched 

slightly 

3 

Arsenate of lead (3 lbs.) and water (50 
gala.) 

^ ! 

April 2« 

1 

1 10 i 

25 

None 


Arsenate of lead (I lb.) and sulphur (1 
Ib.) dust 

April 30, May 0 ; 

7 

S 

None 

5 I 

Arsenate of lead (1 lb.) and sulphur (5 
Jhs.) dust 

1 

April 2S, May G 

6 

12 

None 

6 1 

Horne-mixed Bordeaux (5-5-50) 

April 28 1 

20 ! 

49 

None 

7 ! 

I Tobacco dust 

April 30 ! 

1 1? 

51 

1 None 


Powdered arsenate of lead 

April 29, May 6 | 

7 

19 i 

None 

9 

Powdered arsenite of zine 

j 

April 30 

Badly burned 


Burned 

badly 

10 

Hydrated lime 

April 30, May 6 | 

7 1 

41 1 

None 

11 

Whale oil soap (500 ozs.)^ Blackleaf 40 
(1 gal.) and water (500 galfl.) 

Airril 30 

6 

42 

Scorched 

slightly 

12 

Dry pyrethrum- 

April 30 

11 

} 41 

None 

13 1 

Pyrethrum (1 lb.), whale oil soap (10 
o® 0 .) and water (10 gals.) ; 

April 30 

14 

53 

Scorched 

slightly 


1 Check at end nothing 

1 

1 , 38 

i 60 

1. 
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Liiiiitcci t'l.pplii-ation of the two mixtures of arsenate of lead [iiid 
siiiphiir rinido on May IS, when the strawberries were in full bloom,, 

did not apparently injiin^ tlie open bb)SSon'hS. 

It tiiiis a-ppcaj‘s tha-t tlu‘ pOAvdcaanl arsenate of lea.d ami sulpliiir 
give the best proteetiom- in faet. almost perfect prcjinetiori.. 
plots t,rea,te(l with the^ ars(ma.t(‘ of lead a.nd sulphur wlicn in lull lilooiii 
were almost as white as snow wliik^ the untreated plots were grc'eti 
with here and there an occasional blossom. 

The second treatments were applied when much bloom wa-s out l)ut 
none of the substances use<l the second time seemed to blast the bl4)S“' 

SOlllS. 

Later in the season, a study of thc‘ cost of treating with a mixtur(‘, of 
powdered arsenate of lead anti sulphur was undertaken. 

A plot 10 rds. long by 2 rds. wide was scdocted, containing S twoJcct- 
wide rows of straAvbcrries ruuniiig lengthwise. Care was taken to 
coat the plots to about the same extent as had proven successful in 
the experiments and the half and half sulphiirdoad mixture was usetl. 

Nine and three quarters ll)s. of material were used in covering this 
plot and 6.56 ininutos were required to go over the area. At this rate 
the amount of material per acre is 78 lbs. and tlie amount of time is 52 
minutes and 28 seconds. On the l)asis of 10 cts. a lb., which is probably 
the lowest figure the half and half mixture could be had for, the cost 
of material for the two treatments that have proven necessary would 
be $15.60 an acre. On the l:)asis of the 1 to 5 mixture the cost would 
be about $7,30. For the sake of eas}" figuring let us assume that the 
time required for each application is one hour. The cost of labor 
would not exceed 40 cts. an acre. 

Thus we see that the total cost for materials and labor ranges from 
$7.70 to $16,0() an acre. In Anew of the fact that, owing to luxivier 
foliage, the amount; of material used wa.s great.-or t,han tliat noccssa,!y 
in the spring and the additional fact that practice, would e,nal)k'5 the 
operator to coyer his territory more rapidly, it is probable tliat tlio 
actual cost of’ the application will prove much, loss than tlie fig!,ire 3 
given Avould lead one to expect. 


Pbesident Glenn W. Heekick: Is there any discussion of tin's 
paper on the strawberry weevil? 

Mr. William Moore: I was rather interested in Dr. HeadI(,H;,4s 
paper. ' We have been ivorking on the strawberry weevil in Minne- 
sota, but have, obtained some opposite results. I was speaking to 
Dr. Headlee about this and ho states that in New Jersey the weevil 
hibernates in woods. In Minnesota we got the iveevil coming back ,to 
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tlie 'beny patch in the fall of the year or late siiiniiier and at that time 
tlietr feed on the leaves of the plants. 

I would like to ask Dr. Headlee a question. Did the siilpliiir and 
arsenic act as a repellent? 

Mr. T. J, Headlee: Purely as a repellent. Very fev' eases of 
destroying the weevils. 

Mr. William jMoore: We find that the weevils do not feerl in the 
spring. 

President Glenn W. Herrick: We will now listen to a paper by 
j\Ir. C. L. Metcalf. 


THE EFFECT OF CONTACT INSECTICIDES ON THE 
LARV^ OF SYRPHID^ 

By C. L. jMetcalf, Columbus, Ohio 
(Withdrawn for piibiicatioii elsewhere) 

President CJlenn W. Herrick: I am interested in the use and 
effect of black-leaf 40 l^ecause it is widely used in New^ York State for 
controlling aphis on apple. 

Secretary A. F. Burgess: I W'Ould like to ask in regard to the 
method of spraying in your experiment. 

IMr. C. L. AIetcalf: The tests, except one, w^ere laboratory tests 
in which a small part of the twig was cut off and this twig and the 
aphids and larvie present, after being sprayed with the solution, wTu-e 
placed in a cheese-cloth covered glass jar. 

In the last experiment a section of a limb of a sj-camore tree about 
three feet long wars isolated with a band of tree tanglefoot at each end 
so the larva could not escape and the insecticide applied in the field. 

Secretaiu" a. F. Burgess: Fla vc 'these experiments been checked 
in the field to determine the effect of the different solutions you used? 
The solutions you used w’^erc no doubt w'eak. The contact solutions 
tliat are being' used in the field at the present time have to be strong. 
The sample can be sprayed with a w^eak solution but when it comes to 
.field applications it is more difficult to do effective work with w^eak 
solutions. 

Me. C. L. Metcalf: The black-leaf 40 was used' at the'' strength 
recommended for destroying ordinarily resistant plant lice. In the 
other cases the question to be determined is whether in the long run it 
will be more satisfactory to use a stronger solution, thus killing 
aphids and larv^; or a weaker solution ^ which would allow, the 
larvse to remaiii and destroy, any aphids not covered, and so. not 
killed by the ins'ccticide.. 
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P, RESIDENT (Jlbnn W. Herrick: I shoiilcl like to ask wluit species 
O'f apliis were iisecL 

Mr. C, L. Metcalf: The two species used were Apliln .^pi.reacola 
coiuiiioii. OR Hpireti in Maine and IjuujisiUjmn caryiv wlucli is very com- 
inoii here in the lower !)raiK‘hes of the s.ycainonc 

President ( Slenn W. Herrkuv: I want to ask you how tliey Avould 
coinpare in resistance with the green apple apliis. 

Mr. -C. L. Metc^alf: The ApMs spireacola 'would lie just. al,)oiit the 
same, Lonijisiigvia cary(v more resistant than the apple aphis. 

President (^Jlbnn W. Herrick: The last paper on the program 
will be given by Mr, W. Ch O'Tvane. 

ARSENIC ON FRUIT AND FORAGE FOLLOWING SPRAYING 
By W. C* OTvane, Durham, Ah H, 

(Withdrawn for publication elsewhere) 

President Glenn W. Herrick: In answering inquiries in 3’cgard 
to orchard spraying I usually state that it is best to keep cattle out 
of the orchard after spraying until heavy rain has fallen. 

Secretary A. F. Burgess: I am particularly interested in these 
experiments because the question of injuring animals as a result of 
spraying often comes to our attention. In spraying work through- 
out the country districts that are infested with the gipsy moth, we 
adopt the policy of spraying ivherc the owner agrees not to pasture his 
stock after the spray has been applied. In many cases this is perhaps 
an unnecessary precaution but it is done simply to prevent controversy 
or misunderstanding. These experiments, I believe, arc the first 
definite and extensive ones that have been carried througli on this 
particular siiliject and the information will l)c of great value to en- 
tomologists. 

Mil. Jamies Troop: I want to add a bit of experience from Indiana. 
A number of yeaivs ago I carried on some experiments along this line 
in the orchard at Purdue University. The orchard Avas in blue grass, 
and the trees about twenty years old, so that the tops nearly covered 
the^ ground. During the spraying season, the superintendent of the 
farm insisted on letting the sheep run in the orchard. I sprayed this 
orchard thoroughly for three years with arsenate of lead, using as 
high as 3 pounds ^ to 50 gallons of water. These trees were sprayed at 
three different times, each season, and the work was so thoroughly 
done that the grass, under the trees was quite wet. The sheep fed all 
„over thiS' ground, hut no harm to the sheep was ever noticed. 
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Secretary A. F, Burgess: We use arsenate of lead at a. streiigtli 
ivMcli is greater than ordinarily used for orcliard sprayiiigj hence 
there might be more danger in the applications of the spray wHcli we 
use. Early in the season 10 pounds to 100 gallons of water are used 
and the amoiiiit later is increased to 12| pounds and occasionally to 
15 pounds if the gips\" moth caterpillars are very large and it is neces- 
sary to kill them quickly. Emphasis should be placed on the necessity 
of keeping the spray mixture thoroughly agitated. We have en- 
countered considerable difficulty in having the arsenate of lead prop- 
erly mixed with water before it is placed in the tank, Mr. Worthley 
has just devised a churn which can be used to thoroughly mix the 
materiah This is a matter which should be given attention if thor- 
ough spraying is to be done. 

]\Ib. W. C. OTvane: Regarding arsenic left on fruit after spra 3 dng 
with arsenate of lead, I think I am safe in sa^dng that ^mu never see on 
apples in the market enough poison to cause the death of anyone. 

Adjournment 12.00 m. 

Afternoon Session 
Tuesday^ December ^8, 1915, L80 p. m. 

President Glenn W. Herrick: The first paper on the program 
will be given by Mr. W. H. Goodwin. 

THE CONTROL OE THE GRAPE BERRY WORM (POLYCHROSIS 

VITEANA CLEM.) 

By W. H. Goodwin, Wooster, Ohio 

The grape-berry moth has been known in Ohio through its injuries 
for nearly fifty years. A number of entomologists have contributed 
to a knowledge of its life-liistoiy and habits: among them are Walsh, 
Riley, Slingeiiand, Johnson and Hammar. Several others have been 
engaged, at various times, in economic measures for berry moth con- 
trol, but were only partially successful Experimental work for berry 
worm control was carried on in 1906 to 1909 by Professor Gossard 
and assistants, but was finally discontinued on account of the disap- 
pearance of the serious infestation of the previous seasons. 

Beginning with the seasonal life-history, the winter is passed in the 
pupal stage. The larva spins a silken cocoon in the fall inside a fold 
-or flap cut out of a grape leaf. These leaves are usually flat on the 
ground, or they have only one edge buried in the soil, but they are al- 
ways soft and moist. This seems to be the proper condition of the, 
leaf to make it an attractive place where the larva can spin up for the 
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winter. These tin}' pupal cases lay on the |];touiicl ail win ter, iionrially, 
but they i.n'oak loose from the boch^ of the leaf and are often washed 
some distaaicc from the place where they spun up, by the incltin^ir of the 
snow and by houn^v ra,ins with a large run off of surface water. Mecords 
of scAau’al such occiiriuiices have eoinc to my notice and on two occa- 
sions ill particular, severttl vineyards were practically freed from berry 
worm for a season by being overflowed and having all the hmves and 
cocoons waslictl away. A few of the pupm are killed througli falling 
into crevices in the soil of the vineyard and being buried so deeply 
they cannot get out again. Many of these pup® are killed by severe 
freezing weailier when the soil is dry and is not covered witli snow. 
The mortality is low, however, wdien we have snow and w'et weadlier 
throughout the winter. The extreme variations of an open winter 
together with dry soil may l)o largely responsible for the higli rain of 
mortality. A large per cent of the speeiinens kept in l;)i*eediiig jars 
with moist or wet soil emerged in the fore part of June for threes suc- 
cessive years, while others, kept under the same conditions, excepting 
that the soil was extremely dry, failed to emerge or tlie brood was 
represented by only 18 to 50 individuals when over 400 piipio had 
been placed in the Ijreeding cage in the preceding October. 

In the latter part of the first week in June to as late as the 25th day 
of June in some seasons, the tiny pupm begin to get active and wriggle 
or swing the rear segments back and forth. Two rows of siiiall sharp 
spines on each of the abdominal segments from the second to the eighth 
inclusive, and one row on the ninth segment, catch in the sides of the 
silken wall of the cocoon and push the pupcB out of the cocoon if the 
struggling is continued. The front row of spines on each of these seg- 
ments are larger in size, fewer in number, and do not extend more than 
one-third of the way around the dorsal side of the pupa., while tiie ro'ws 
of smaller, sliorter spines extend approximately lialf wa.y jiround oa(di 
of the eight segments. The swinging of the abdonunal segtnents back 
and loiihj sideways, and with a spiral or rotary motion ;mak:(,‘s these 
rows of spines catch, and every move pushes the pupa out' ()f the co- 
coon. , The operation takes only a few minutes’ time until i lie pupa is 
about lialfwvay out of tlie silken cocoon, or in case they a-re liiiried 
only a slight distance below the surface, they struggle until the tlio- 
racic segments of the pupa project above the surface of the soil Tlie 
pupal skin splits along the back to the first abdominal segment and 
the moth works out of the pupal skin, leaving almost half of tlur 
empty skin projecting out of the cocoon. 'The wings expand and 
harden in 15 minutes to half an hour, but the moth will often remain 
on some stick or dead leaf for several hours before it attempts to fly. 
If they are left undisturbed, they will sometimes remain in one jilace 
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from S,bO' o]’ 9.00 a. iiu to 2.30 or 4.00 p, m, before living to some other 
position. Howevcj *5 they arc iisuall 3 ^ a]>le to liy in about twenty 
minutes after einei'ging. The moths seidora fh" until late in the 
afteriiooiij usually beeoming active a]:)Out 2.30 to 4.00 p. im, and -when 
confined in the bi'ecdiiig cages make frantic efforts to escape about this 
time of tl'ie (huu When not confined, they fly to the under side of some 
vine or deeply shaded section of a vineyard, usually settling on the 
canes, where they arc very inconspicuous on account of their similarity 
of coloration. In- fact, it is only after a careful search that one can find 
them at all. Seemingty selecting the deep shade, the females lay most 
of their eggs in those portions of the vineyard w'here the foliage is 
ver}" dense, especially wdien the l)erry worm infestation Is not heavjy 
and the ground slopes towmixl the level sections having the heavy 
growth. Those parts of vineyards where the soil is seriously depleted 
and the 3 dold of grapes is approaching a minimum, are seldom injured 
much by the Ijerry worm. In man^’' vineyards where poorl}^ nourished, 
dwarfed vines carry only a small amount of foliage they^ are scarcely 
injured at all. Some vineyards, with areas of strong and weak vines, 
arc scareety infested on the light areas wiiile severel^^ injured the 
beny worm on the strong, vigorous vined areas. 

In northern Ohio the moths seldom emerge in numbers before the 
8th to the 12th of June, varying with the season. Sometimes part of 
the brood emerges a few days earlier or later, but the main part of the 
brood usually appears from the middle to just a few days after the 
close of the blooming time of the standard varieties of grapes. In 
confinement, the moths laid some eggs from four to seven days after 
they emerged. A few individuals -were tardy in emerging and others 
were equally tardy in oviposition. This makes it difficult to give 
exact date>s for spraying, and the variation of blooming time of the 
grapes through seasonal variations eonipHcates matters still more. 
Individuals of this brood of moths often live for ten to seventeen days, 
giving a long period of time for oviposition and making the appli- 
cation of a single poisonous spray of little apparent value. Poisons, 
adhering to the rapid^r growing grape berries, are soon decomposed 
and also cover a relatively, small part of the berries after ten days^ 
time. 

The larva of the grape berry worm usually feeds on the pulp of the 
berries. In June, a partially grown larva has often webbed together 
half of a developing' cluster of grapes and devoured the small berries 
and stems, living inside of the protecting web. These webs were plen- 
tiful in some vineyards by the 25th of June and many of the larv® 
were almost full grown, Large numbers of these larvm were collected^ 
but did not. emerge: as, moths' until; the first vreek in August., The,. 
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iarv:u are 'very active and often wriggle out of the grape luiiieli in their 
atteiiipts to cseapCj spinning down on a silken thread unless tliciy a,re 
vioienti.y distiii'beAl. In the vineyard, these larvae alwa.ys spin up on 
tlic ycjiiiig and ixuider leaves of the growing grape (‘tima d’l.ic^ older 
leaves seem to be too tliick and harsh and in sonu^ v’ay uiisuifal)!© for 
the foriiiiiig of a cocoon near their edges. The c.oc.oon is iisuaily lua-de 
on the edge of the thin, soft, rapidly growing leaf. In :i i'vw days the 
growth of the leaf will tear the tissue along the (uige of the ('.ocooii, 
and a few" of these cocoons fall to the ground, but the larger ])art iiaiig 
to the grape leaf ijy a mere shred of leaf tissue. The late individuals 
of this first brood of larvce cause the rapidly grown, ng grape ])erries to 
split open ■when the small larva destroys the pulp cells just below the 
skill of the L)erry. The tissue above, being cut off tVo,m siip[)ly of 
nourishment, cannot grow” or expand. The remainder of the berry 
continues to grow and the lieriy bursts open; sometimes it gets nxl on 
the edges of the break. The larva> of the August brood rarely cause 
any l)ursting open of the berries. The grape berries are growdng more 
slowly at this time and the purple spot on the side of tlie l)erry is the 
first visible sign of injury. 

The opalescent eggs of the berry moth hatch in five to eight days and 
the larva) develop rapidly in the young clusters of growdng berries. 
Usually the earlier individuals w"eb part of a bunch of berries together 
and often destroy almost half of the small cluster of grapes, Berry 
worms of this brood brought to Wooster from Euclid and Dover, 
Ohio, transformed to pupte about the 20th to 30th of July i,n 1913 and 
1914, but did not transform until the 1st to 7th of August in 1.915. 
Larva) collected from around Wooster, fifty miles further south tlian 
Euclid or Dover, transformed into pup® almost a w”eck earlier and the 
moths tippeared fro,m the 27th of July to the 2d of August in botli 
1913 and 1914. The main part of the brood of moths fiaitn the region 
of Lake Erie did not appear* until the 5th to the iOth of August hi 1913 
and 1014, Ijiit w^ere m,tich latin* in 1915, the bulk of tlie l,)rood c<,)ming 
August II to 17. In 1908, the moths of this brood W(‘re bred f,roiri 
material 1)roiight. from East Clev(,)laud and llie greal'er paj;t of them, 
emerged during tlie latter part of July, ranging fi’om the 29th to the 
4th of AiigUvSt. From a scanty amount of Wooster material (‘ollccted 
in July, 1909, .moths appeared July 26 to 29, only a small number of 
]Da,oths emerging from the breeding material The moths, emerging 
in the fore part of August, commence laying eggs in 3 to 5 days and 
continue to deposit their semi-transparent, slightly oval eggs for 
about 7 to 11 days.. The eggs are normally glued to the sides of the 
berries, but they are often placed at the base of the hmy stem just 
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"ivhere it swells in size^ very close to the berry. If the brood of moths 
is large eggs may be found on almost every berry. At Vemce, 0.^ in 
August 1015, as many as 62 eggs Avere found on a single bunch of 47 
Catawl)a grape berries. One section of the vine 3 uircl averaged almost 
an egg to every berry on the vines. A large series of bunches wv^re 
examined and the number of eggs and berries w^ere counted. Sprayed 
sections of the same vineyard averaged a little less than one small 
worm to the bunch of grapes. In 1913, similar conditions were found 
at East Cleveland, and eggs w’^ere very plentiful in a number of vine™ 
yards, especially on the Gatawbas. Many eggs were found in 1915 
which turned dark and failed to hatch. They vrere readity broken, 
but did not seem to be parasitized, rather appearing to be infertile 
or else attacked by disease. 

In the latter part of August and the first fevr days of September, 
small larvie can be found in abundance, but I have been unable to find 
any full growui or almost mature larvse at this time. These larvae 
develop rapidly through the last week in August and the month of 
September. As the berries begin to ripen, the juices within the wormy 
berries ferment, and the berry worm larva seeks an adjoining berry, 
w^ebbing the berries together as it attacks them. The juice of the 
abandoned berries ferments and evaporates so that a large part of those 
in imsprayed vineyards are only empty shells by picking time. The 
berries look all right from a distance of 10 or 12 feet, but close inspec- 
tion reveals the fact that what ought to be grapes are nearty all mum- 
mies with only the form of the grape berries. Each full grown wmriii 
in early October averages from 4 to 9 berries which it has injured or 
rendered worthless. 


Control Experiments 

A large series of experiments for the control of the grape berry worm 
were performed by Prof. H. A. Gossard and J. S. Houser at Kelley’s 
Island in 1907. The author made the larger part of the final counts 
and completed the season’s experimental work. Various poisons and 
stickers or spreaders with fungicides were used on plots large enough 
to ' demonstrate their practical value. Paris green, arsenite of soda, 
and arsenate of lead were used in combination with Bordeaux mixture; 
iron sulfate mixture, with resin soap, laundry soap, and arsenate of 
of lead was used alone. The poisons were used at varying rates and 
with single and double treatments, using the fixed spars on the trac- 
tion spraying machine. Spraying, directing the' nozzles by hand, was 
also tried and compared with machine spraying.' The following 
tables indicate the results of the various treatments. 



9G . JOllIlKAL OF EC0N0:MIC FNl''OMOf.OCJY IVol. 0 

Poiso!! Fun'iiicide ixiid Slicker No. of Ilou" Percent 

vSprtiys A|)|')jie(,l Woriiry 

Palis grccai .Bordeaux and soap 2 Singie inacliiiK^ 20, d 

Arseiiite of Kodti Bordeaux and soap 2 Single maciuiie 20 

Arsenate of iccid . Bordea.ux and soap 2 Single luaeliiiio 20.4 

Paris green B()rd(‘aux a,nd soap 2 I)oul)le inachine jO.S 

Arsenito. cvf soila Ikadeaux and soap 2 Double mm.iiine 1 1 .(> 

ArHC'iiatc^ (jf lead Honleaux a.nd soa)) 2 Doulxle inaehim* 4 .8 


Single machine sprayings failed to give results largely l)ecaiise 
enough spra 3 ^ did not reach and cling to the grape l)iiiiches to be 
effective. These sprayings were made about June 20 to 22 and 
8 to 12. The various spreaders and stickers used with 3 pounds of 
arsenate of lead paste gave results as follows: 

P(‘]’ (?cnt 
Wormy 


Bordeaux and iron sulfate 10 . 1(S 

Bordeaux only 8.57 

Bordeaux and soap 7.9 

Bordeaux and resin soap 4.47 

Hand-sprayed, Bordeaux and laundry soap 2.9 

Uasprayed 5S.3 


The spray was applied at a pressure of 70 to 90 pounds and double 
sprayed with fixed spars, excepting the hand-sprayed plot. 

In 1908 similar experiments were made by the author under Pro- 
fessor Gossard's direction, at Euclid, 0. Comparing single and double 
machine-sprayed plots and hand-spraj^ed plots, some differences are 
shown : 

F(jr cent 
Wormy 


Single machine spra..yed 21.5 

Double machine sprayed 19.4 

Hand-sprayed (witli soap) .71 

Doiil)le machine* sprayxxl fwitli soap) 4;.(>7 

Unsprayed ‘ ,47.00 


4rscnate of lead 3 pounds to 50 gallons of 3-'6-5() Bordeaux wa,s used 
in these tests with 1 pound of dissolved laundry soap as a sticker and 
spreader where soap was added. The spray was applied with a trac- 
tion machine at 60 to 90 pounds pressure. Straight spars with the 
. n07i2les‘ pointing at right angles to the row of grape vines were used in 
the machine work. 

In 1907 and 1908 the applications of spray were made just before 
the grapes bloomed, again about June 18 to 22, and the 10th to 15th 
of Jul,y, when three sprayings were given. 
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Control measures were at first devised with the idea of reducing 
the size of the early broods of worms, there being supposedly three 
broodSj thus preventing the serious attack of the last brood in the 
season. The large quantities of poison used vras dangerous and much 
doubt "was expressed concerning the possible deleterious effects of 
spray still adhering at picking time. The life-history of the berry 
worm was incomplete, leaving the experimenter w'ithoiit definite ideas 
■of the exact time to spray and with what to spray in order to control 
it. The striking result obtained by Professor Gossard at Kelley’s in 
1907 indicated that the date of spraying should be pushed as late as 
wms consistent with safety, but its limit was undetermined. Life- 
history studies have showm, however, that in the 1907 experiments 
the third spra 3 dng of the season was made before the first brood larv^ 
w^ere half grown and man^^ larvte had not been hatched for more than 
a w^eek. The poisonous effect of this spraying would be of little value 
by the 3d to 10th of xkugust as experiments of later ^mars have shown. 

In 1909 a small vinejmrd at Wooster at the Ohio Agricultural 
Experiment Station wms sprayed with dilute lime-sulfur 1 gallon in 
50, with 3 pounds of arsenate of lead, and compared with arsenate of 
lead 3 pounds, Bordeaux 3 - 6 - 50 , and 1 pound of soap. The lime 
sulfur practically defoliated the section treated and also destroyed 
the set of grapes. These were the only important results of 1909. 

The grape beny worm control wmrk was discontinued for several 
years on account of the difficult}^ in getting satisfactory cooperators, 
and also the partial disappearance of the hervy worm. 

In the fall of 1912 grape growlers in the East Cleveland district ap- 
pealed to the Ohio Agricultural Experiment Station for help, as the 
berry wmrm had almost destrojmd their crop. A similar appeal came 
from the w'est of Cleveland District in 1913. 

In 1913 experimental wmrk for the control of the grape berry worm 
'Was begun in the vinejmrd of Dr. C. C. Arms at Euclid, 0. The 
spring was cold and the grapes wore slow in starting. Experimental 
work was based on previous experience and on the work of Johnson 
and Hammar at North East, Pa,, given in Bulletin 116, Part II, 
Bureau of Entomology, U. S. D. A., and a program planned accord- 
ingly. Life-history^ studies had been started the fall previous as con- 
trol measures depended largely^ on knowing the habits of P. mteana in 
northern Ohio, 

The set of bunches before bloom was light, promising only a small, 
crop of grapes for 1913. Plots were selected and a spraying made 
before the grapes bloomed. The plots selected were located on almost 
level land and each plot consisted of about two-thirds of an acre of 
■grapes. . The larger part of this section was Concords, but thC' ■ plots 
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included some Cata,wbaSj Delawares and a few Niagaras, A series 
of different sprays were used, applying the poison at different strengths, 
using it without and with Bordeaux (3~4”"50 and 4-4-50) and also 
without soap, with soap, and with Bordeaux and soap in order to 
compare the effectiveness of the poison in different combinations. 
The various plots were sprayed just before the grapes bloomed June 
9 to 12, just after the grapes bloomed June 18 to 21, and again on July 
18 to 21, No moths had appeared at the latter date, but it was 
thought best not to digress too radically from previous experimental 
work in which good results were obtained. In the hand-sprayed 
plots the first and second sprayings 'were omitted to test the value of 
one thorough spraying later in the season. 

The bulk of the brood of moths coming almost three weeks after 
the third spraying, together with the final results showing serious 
injury by the grape berry worm throughout the vineyard, seemed to^ 
indicate that the final spraying must be made some two or three weeks 
later than had been previously recommended. 

The spray w’^as applied with a powder machine of large capacity and 
at 200 pounds pressure. The spars were of the fixed type, but the 
nozdes were not pointed at right angles to the grape row. The noz- 
2 ;les were placed comparatively low down and were angled so that the 
spray was thrown upward and outward as well as forward and back- 
ward, meeting the roof of the leaves edgewise instead of throwing the 
spray against the roof-like protecting surface of the leaves. The 
special spars w- ere designed by the author, in order to completely cover 
the bunches of grapes with spray in a thorough manner, approaching, 
if possible, the best hand-spraying in covering capacity without extra 
labor. The ability to cover a considerable area of vineyard rapidly 
with a minimum expense for labor was also an important item, as 
direijting the spray nor^zlcs by hand adds to the cost of spraying grapes. 
These spars with the angled outward and upwa,rd saved the 

labor cost of the two men required to direct the noz/ffes in hand spray- 
ing. Paste arsenate of load was used in varying amounts and in com- 
binations with Bordeaux and soap. The results arc given below with 
data coiiccriilng the treatment of the plots: 

I^LOT>s AT Euclid — 1913 
FirM A pplication^ June 9 to 12 

Poison Fungicide Sticker 


Plot 1 
« 2 
“ 3 

4 

5 

6 


As. of Lead 3# 

a u 3^ 

“ “ 4# 

3# 

» 3# 


2- 3-50 Bord, 

3- 4-50 

4- 4-50 

3-4-50 
3-4-50 '' 


Hard Soap If 

1 # 

If 

Flour in .Paste 4# 
Hard Soap 1# 


a (f 
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Scco7id Apjtlicaiion, June IS to 21 




Poison 


Fungicide 

Sticker 


Plot 

1 

As. of Lead 

Of 

2-3-50 Bord. 

Hard Soap l-jp 


ii 

2 

U iC 


Sf 

3-4-50 “ 



ii 

o 

o 

u u 

sc 

4# 

4-4-50 “ 

IS Si -1^1 


iS 

4 

li a 

Si 

3^ 


“ “ 14 


u 

5 

a a 

Si 

3# 

3-4-60 “ 

Flom- in Paste 4# 



6 

a a 

Si 

3# 

3-4-50 

Hard Soap 

Counts 





Third Application^ July 15 to IS 

Sept. 10, H 



Poison 


Fungicide 

Sticker 

W^onii}^ 

Plot 1 

As. of Lead 4# 

2-3-50 Bord. 

Hard Soap 1# 

26.7 % 

u 

2 

Si a 

Si 

4# 

3-4-50 


33.1% 

li 

3 

Si (S 

sc 

0# 

4-4-50 “ 

o a 

19.4% 

a 

4 

Si Si 

C( 

4# 


“ “ U 

45.7% 

u 

5 

Si SC 

sc 

3# 

3-3-50 “ 

Flour in Paste 4^ 

26.4% 


6 

CS i( 

CS 

4# 

3-4-50 

Hard Soap 

24.4% 







TJnspra 3 ’ed 

S4.0% 


Paste Arsenate of Lead used in 1913. 


In the 1913 tests, arsenate of lead w^as used alone, with Bordeaux^ 
2-3-50, 3-4-50, arsenate of lead with soap, and with Bordeaux and 
soap, with flour paste and Bordeaux, and a few vines were sprayed 
in July with arsenate of lead and gelatine for a sticker and spreader. 

Arsenate of lead with Bordeaux, 2-3-50, and 1 pound of soap gave 
as good results as any of the other stickers and spreaders used, and was 
not as difficult to pi*epare, also it cost less than the other spreaders 
and stickers with the poison. 


1914 

The experimental work of 1914 for berry wurm control was more 
extensive than on previous years as the members of the Dover Fruit 
Growers’ Association cooperated with the Department of Entomology 
of the Ohio Agricultural Experimental Station in addition to the work 
at Euclid, 0. In the plot work at Euclid, arsenate of lead was used 
at the rates of 2 pounds and 3 pounds of the dry or powdered material 
to each 50 gallons of spray. These amounts of poison were used with 
soft soap, with 2-3-50 Bordeaux, with iron sulfate Bordeaux, with 
Bordeaux and soft soap, and with cheap molasses as stickers or spread- 
ers. Hand spraying was also tested in comparison with ' machine 
work. The results are listed below: 
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Plots at ICuglid — 

1014 




J 

!in«' 8 to 10 



Juiu‘ 2-i t( 

0 27 


Poifioji 


Sti(‘k(‘r 

.Poison 

Sticker 

1 

2 

As. of Lead 2# 

a' a- a- 2 // 

2-3^50 Lord. 

Soa,]) 2jj 
“ 2/^ 

2# 

2| 

2-3-50 Bord. 

Soap 2f ■ 

0 2/’ 

O 

o 

(( a a 0 .//, 

^'ir 

2-0-50 “ 

(D gab 
Molasses) 

4 

2-3-50 “ 

di sal. 
Molasses) 

4 

ii it ti 2 ^^ 

(Bord. 2XdX 
50 with 4 of 
Iron Sulfate) 

Soap 2§ 

2# 

(Bord. 2X4 
XoO witli 4 
of Iron Sul- 
falo) 

Soap 2// 

5 

a a a 

2-0-50 Bord. 

2# 

2# 

2-3-50 Bord. 

“ 2# 

6 

“ Hand Spraja'Ml 

a' it 

a 

a 

a a 

6a 

6b 

(t < 

a 


a 

(( 

ii 

S( 

a ti 



Poison 


.Fun^ieide 

Sticker 

IWuiny 

1 

As. of Lead 

3# 

(Nicotine Sulfate 

2# Soap 

2,14% 





1-1000) 



2 

a a 

a 

3i{" 


2# “ 

7.10% 

3 

a a 

a 

3^ 


(1-| gal. 







Molasses) 

10.40% 

4 

it it 

a' 

3# 

Nicotine 1-800 

2# Soap 

4.49% 

5 

a a 

a 

3# 

3-3-50 Bord. 

2# » 

1.98% 

6 

a <« 

a 

8# 

a 

a u 

.86% 

6a 

a 0 

a 

3# 

a 

a a 

2.10% 

6b 

a ‘‘ 

a 

3j? 

a 

a a 

1.4.3% 





ITiiBprayed 


:5:!.20'’y:. 





N<aghl >oring XTnsprayed 

54.00(::,) 


Soft soai') was used as it cost about half as unudi a,s Iianl soai). 


Ill the various plots, arsenate of lead as the poison gave a wide range 
of results with the different stickers or spreaders and fungicides* 
Arsenate and soap and arsenate and molasses gave the highest per- 
centages of wormy grapes of any of the sprayed plot^. In plots 1, 5 
and 6, very similar results were obtained but plot 6b with only one 
thorough spraying in the latter part of July had only L43% of wormy 
berries, ' In the Dover region similar results were obtained when in- 
structions were followed and the sprayings were carefully done. 
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Dover Experiments — 1914 



Sprayed about 
June S to 11 

Sprayed about 
June 22 to 20 

Sprayed about 
July 30 to Aug. 5 


Vine- 

yard 

As. of Lead 3# Paste 
Bordeaux 2-3-50 
Soap (soft) 2# 

As. of Lead 4| Paste 
Bordeaux 2-3-50 
Soap (soft) 2^ 

As. of Lead 
(In one case, Bor- 
deaux 2-3-50) 
S^Tiip 1-| gal. 

Per cent 
Wormy 

n 

i 1 

iC U Cu 

(July 23 to 30 





Hand-sprayed 





in some sections) 

3to7 % 

*2 

a 

a it it 

July 23 to 30 

2 to 5 % 

*3 

a 



1 to4 % 

4 

.•V 


Hand-sprayed 

1 to 2.6% 

5 


July 8 to 15 


8 to 11% 

6 


8 to 15 



7 



July 22 to 31 

3 to 22% 

S 


(No worms present) 

Unsprayed 

0 

9 



July 23 to 30 

6 to 10% 

10 



Unsprayed 

3 to 11% 

11 



(Sprayed about 





July 10) 

14 to 37% 


Unsprayed 



31 to 68% 


^ Sprayed vatli power machines. 


In the Dover experiments each cooperator did all of the spraying 
in his vineya..rdSj the author only giving directions when to make the 
applications and what to use. 

The sprayings were made with whatever type of machine the co5p- 
erator could afford to purchase or the machine he already owned. 

In some cases the applications were made at times when they were 
of little value, and others used inadequate and inefficient machines. 
The results show the value of proper spraying, as some of the codpera- 
tors who obtained the best results had the worst infestations of berry 
worm to fight- 

Some striking results were often side by side, among them being the 
extremes of worminess in the berry worm control work ; from full foliage 
to no foliage on Delawares on September 23 where the 2-"3-'50 Bor- 
deaux held downy mildew in check, while arsenate of lead alone did 
not do so, and the fruit on the defoliated section did not ripen welL 
A few examples of spraying with 4-4-50 Bordeaux' 'were found and the 
stunted cane growth and reduced amount, of foliage were very notice- 
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able^ cspeciall}" where this strengtli of Bordeaux was used lief ore and 
after bloom with arsenate of lead and soap. 

The results obtained in 1913 and 1914 left little doiil)t that the 
spray before Ijlooni and the one following 5 to 8 days after bioouiiiig 
were not of as loiich value as the August spraying in coDti’olling the 
berry worm. In 1915 the spraying before blooiu was oiuiif.ecl entirely 
except ill a few badly infested vineyards. Some of the best result's ob- 
tained were in vineyards which received only one thorough spraying 
in August with 3 pounds powdered arsenate of lead in combination 
with 2-3-50 Bordeaux and 2 pounds of soft soap. 


EirOLlD ExPLRIM lCNTS—101 5 


Plot 

June 29 to July 

2 

Aug. 4 1,0 7 Se])t. 20 




Bor- 


No. As. of Lead Sticker 

Bordeaux 

As. of L(aid Sticker deaux Wormy 

1 

6# Paste Soap Soft 

2-3-50 

6/f Paste Soap 2-// 2-3-50 

8.0% 

2 

Qf “ “ “ 2# 


m “ “ 2# 

34.2% 

3 



3# Dry “ 2// 

17.4% 

4 



4// ‘‘ 2# 2-3-50 

9. % 

6 

2i Dry “ “ 2# 

2-3-50 

4# “ “ 2f 2-3-50 

10.0% 

6 

2// 2# 

2-3-50 

2# 2// 2-3-50 

17.7% 

7 

2ff 2# 

2-3-50 

2// “ No Soap 2-3-50 

30. % 


Check Plot Unsprayed No. 1 


81.2% 


a a a 

u 2 


97.3% 


Averaged Unsprayed 



89/2% 

Dovkr Experimionts — 1915 


June 20 to July 9 

July 26 to Aug. 13 





Bor- 


No. As. of L(\‘id St.!{‘k(‘r 

Bordeaux 

As. of Lead Siideer deasix 

Wormy 

1 

4# Paste S<uip 2# 

2-H-50 

(vSame sprsiy in latter part of 

27% 




July on one seetioii) 

14% 

2 

4// •' “ 2/? 

2-3-50 


10% 


Uiisprayod Aver.' No. 

2 


74% 




Aug. 11 1,0 13 


3 

4,# Past.c Soap 2// 

2-3-50 

((>// Ptiste Soap 2# 2-3-50) 

11% 




Aug. 4 to 7 


4 

4# “ » 2§ 

2-3-50 

(f,// Paste Soap 2# 2-3-50) 

8% 

6 

“ “ 2# 

2-3-50 


57% 

6 

7 

4# “ “ 2# 

2-3-50 


54% 

8 

No record 



37% 

9 

No definite records of spraying work 

07% 

10 

IJnsprayed 



82% 
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E. L- Steuks, SaxdimkYj O,, 1915 
Spravcd August 8 to 12 

As. of lead 3# Corona Dry Bordeaux 2-3-50 Soft Soap 2# 

Counts October 7, 1915 
Hand-sprayed August 8 to 12 

Wordens S% worm}’ Catawbas 2% wormy Concords S.5% wormy 
Hand-sprayed August 15 to 17 
Concords 9% wormy Catawbas 10% wormy 
Unsprayed 

Concords 77% wormy Wordens 46% wormy Catawbas 89% wormy 

The experiments for the control of the grape berry worm in 1915 
were more extensive than in the years just preceding. The work was 
conducted in several different grape growing districts in northern 
Ohio in order to ascertain the practical value of the previous experi« 
mental work. Wherever the co5perators followed instructions and 
made the heavy application of spray carefully and thoroughly, good 
results were obtained, averaging less than 15 per cent wormy in the 
face of heavy infestations, ranging from 28 to 97 per cent wormy in 
iinsprayed vineyards. The various cooperators who sprayed at other 
times, not following instructions, only confirmed the striking results 
obtained by spraying at the proper times. A large number of such 
instances have been carefully observed, although not all of the spray- 
ing was done by cooperators in the berry worm control work. 

The studies of the life-history and control of the grape berry worm 
have included a large amount of experimental work. The moist 
leaves lying on the ground and upon which the berry 'worm spun up 
in the fall were gathered and destroyed on a fairly large acreage, 
resulting in a material reduction of the berry moth the next summer. 
The owner found he could pick over from one to three acres per day 
depending upon the condition of the vineyard. 

Plowing in the latter part of May, covering those pupie still in the 
vineyard, seemed to reduce the numbers of moth in June but was only 
partially effective. 

Spraying throughout the season has been tested in comparison with 
one, two and three sprayings. Varying amounts of poison were used 
with molasses, iron sulfate and lime, soap gelatin, fioui' paste, nicotine 
sulfate and different strengths of Bordeaux mixture as spreaders or 
stickers and for fungus disease control. The arsenate of lead, soap, 
Bordeaux combination has proved the most practical, the cost and 
labor of preparation being less and the results obtained indicate it 
was more effective than other combinations. 

Many kinds of sprayers and equipment were used. The power 
sprayers with narrow trucks and , 100-gallon tank making the ma- 
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eiline not over 7 feet long exclusive of the tongue^ were the most <nli- 
ciciit and convenient machines. The spars with the iioz/ies throwing 
the spray iipvnard and outwavd were very good for tlic^ June sp.rayirig 
when the foliage and cane growth was not extremely licavyy and iho 
spray would rcacii tlic grape hunches. 

For the August spraying thc' irailer metliod, applying tht^ spray by 
iiaiidj is more effective and (a’onoinic.al, as it is impossil)!e to cover 
every grape bunch •with vspray with -fixed spars at this season of tlic 
3 ?'ear. In 1914 the spar method proAYal almost as good as hand appii™ 
cations but the rvood grow'th wms not heaxy. In 1015 the wood 
growth was extremely'-, heax^^' and hand spraying was much better 
than when fixed spar>s were used. 

Nosizles are xmry important' a.c(xxssories in gra})G spraying. The 
sinall-capacit^'-,, short-range nozzles are of little value. Nozzles liaviiig 
a carrying capacity or range of 8 to 12 feet at 200 pomid>s pressure pevr- 
mit the operator to reach everc" grape bunch without tangling his 
nozzles with the grape xdnes. A four-foot bamboo covered rod was 
more conx^enient to use than other length. These 'were used on 
leads of hose 40 to 60 feet long. 

The x-mlnerable spot in the life-history of the grape berry worm, to 
the author appeared to be at a time just preceding the depositing of 
the eggs upon the berries. The moths emerging in June rarely come in 
a short period of less than one W'eek, although in 1914 the bulk of the 
brood came in 4 to 5 da^^s. The August brood of moths comes with 
a rush, almost 90 per cent of the pupce transforming to moths in 6 or 7 
days. The egg-laying period is also not so extended. In 1915 large 
nuiTibers of moths placed in cages ’with bunches of grapes spra^md Aviih 
arsenate of lead died xvithin 2 daySy -while those confined with mw 
sprayed Inmches lived from 4 to 11 days. TIukS is wmrtliy of fuiiiier 
investigation, as it may only happen wiicn the moths are in confmcmcMrt. 
No eggs wr3re deposited in tlie -first mentioned cage, but in the laticrr 
eggs w'cre plentiful. In the field the first eggs (*.ould be found on tlic 
lOtli of August, 1914, but could not be found until the 14tli of August 
in 1915. On xiugust 15, 1915, they could be readily found at San- 
dusky, 0. West of Cleveland a few imhatched eggs were found mi 
the grapes on August 24, 1915, but they were not plentiful A few 
unhatchecl eggs w^ere found on the grapes at Sandusky during the 
first week of September. 

In the control work the best results have been obtained by the heavy 
applications of 4 pounds to 6 pounds of arsenate of lead paste in 50 
gallons of Bordeaux with 2 pounds of soft soap, the week following the 
blooming of the grapes when the largest berries are about one-eighth of 
an inch in diameter. The second application comes between six and 
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seven weeks later or approximately seven weeks after the grapes 
bloom. This late application of spray should ]je heavy and tlioroiigli^ 
covering every bunch of grapes vitli spi'ay, preferably ])y the trailer 
method. Normally, in northern Ohio tliis spraying comes between 
the 3d to 12th of August and may be the only one necaled. 

From 80 to 200 gallons of spray per acre have l)een used in the 
various experiments. For the June spraying 100 to 120 gallons per 
acre applied with spars was effective,, but the August spraying requires 
about 160 gallons per acre applied ]3y hand. .The greater ainoiuit of 
poison, 6 pounds paste, should also be used in this spraying. The 
amount of poison adhering at picking time is undoubtedly siiiall, 
although considerable spray may still bo visible on the bunches. Dur- 
ing the six to nine weeks between the time of the last application of 
spray and the time of picking, the poison is almost wholly oxidised or 
dissolved and no injurious effects will result from eating these grapes. 
The total weight of the crop of grapes well sprayed is from two to five 
times as much as from similar areas of imsprayed vineyards. Several 
instances of even greater differences in weight of the crop at harvest 
time have l:)een observed, the most unusual being about 900 pounds 
from an imsprayed acre\and 9,700 pounds from an acre of spra^md 
vineyard. Onc-tiiird of a ton of Concord grapes or one-fourth of a 
ton of Catawbas will generally cover the cost of making two thorough 
applications of spray. Does it pay? Is it worth while? 


Peesident Glenn W. Hereick: I should like to ask, Mr. Good- 
win, how many broods did you find? 

AIe. W. H. Goodwin: Two broods. 

President Glenn W. Heeeice:: These accord with Johnson and 
Ham mar? 

Me. W. H. Goodwin:, Yes sir, excepting that both broods of the 
moths emerge earlier by ten days and I have never had any erratic or' 
out of season broods. The hatching of the first brood of berryworms, 
like the emergence of the moths, is distributed over a period of four or 
five weeks and the worms are only partially controlled by the spray- 
ing made five to nine days after the grapes bloom. In northern Ohio 
most of the first brood moths emerge from the 5th to 12th of August, 
90 to 95 per cent of them appearing in seven to nine days. A thorough 
hand sprayin'g at this time poisons most of the worms soon after they 
hatch. Thus one thorough spraying destroys practically all of the 
second brood worms. The former recommendations provided for 
three applications of^' spray, by the middle of July and were too' early' 
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to effectiveh'’’ poison larvae hatching a month after the last spra^hng 
was applied. 

Pkesident Glenn W. Herrick: Have you found eggs of the 
moths appearing in the spring? 

Mr. W. H. Goodwin: Yes. 

President Glenn W. PIerrick: Where arc tlic3misually laid? 

Mil. W. H. Goodwin: On the steins of the 3^oung grape cluster. 
The late moths of this brood deposit them on the small berries. 

Mr. W. C. OTvane: One of the most interesting and valuable 
features of this paper is the way it illustrates and emphasizes the 
importance of 'timeliness and thoroughness in the application of a 
remedy. Mr. Goodwin has not used an3^ different remedies frorn what 
have been used before, but his success is due to the way he has worked 
out the manner of application and the time of it. 

President Glenn W. Herrick: Mr. J. L. King will now present 
his paper. 


NOTES ON THE CONTROL OF THE LESSER PEACH TREE 

BORER 

By J. L. King, Cleveland^ Ohio 
(Withdrawn for publication elsewhere) 


President Glenn W. Herrick: Is there any discussion or 
questions to ask Mr. King? 

I was interested in one point namely, that the paper emphasized the 
fact that a substance effective in one territory under certain cliniatic 
conditions is sometimes of no avail in a wider territory or different 
climatic conditions. 

I would like to ask if the asphaltuni used was of tlie same grade as 
tliat used in California? 

Mr, j. L. Kino: Yes sir. Wo wrote to the California |)eo|)le 
and bought from the same firm. 

I wnmt to emphasize the fact that had I drawn my conclusions in the 
fall of the same season that the asphaltuni was applied, the results 
would not have appeared so destructive but instead I allowed the 
trees to remain through the winter so as to get the effect of freezing. 
This seems to have brought out fully the injurious effect of the asphal- 
turn upon the bark. 

" President Glenn W. Herrick: How was that applied? In 
'Continuous' , rings? 

Mr., j. L. King: In some cases rings about the base of the trunk 
and in others over the wounded areas of the bark. 
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Me« E» P» Felt: I would like to ask Mr. King if lie saw ani™ 
evidences of tlie inner bark being penetrated or discolored b}' tlie 
asplialtiim? 

Mr. J. L. King: Not until late in the season did I get discoloring 
of the bark. When removing the bark it seemed to be very green 
during the first part of the season. 

Mr. E. P. Felt : , How were the trees the spring of the next j^ear? 

Mr. J. L. King: In the following spring the bark was brown and 
dead under the areas which were covered with the asphaltum. 

In most every case where it was applied at the base of the trees as a 
preventive against Sanninoidea, the trees died or were very severely 
injured. 

President Glenn W. Herrick: We will now listen to a paper 
by Mr. E. P. Felt. 


CLIMATE AND VARIATIONS IN THE HABITS OF THE CODLING 

MOTH 


By E. P. Felt, Albany, N. Y, 


Climatic differences appear to exert a considerable influence upon 
the habits and the type of injury caused by the codling moth if con- 
ditions obtaining in NeW' York State the past two or three years are 
reliable criteria. Last summer 20 per cent or more of the crop in 
some orchards, and in others an even larger proportion bore the char- 
acteristic blemish have termed “ side injury.^’ This is known among 
New^ York fruit-growers as inside worm’’ and by many of them is 
supposed to be the wmrk of the second brood of the codling moth or 
that of some unknown insect. Dr. Quaintance informs us that this 
is the so-called sting” of western fruit-growers. 

The blemish, apparently first figured and described by John W. 
Lloyd in 1907 (BuL 114, 111. Agric. Expt. Sta.), has a diameter of 
about one-eighth of an inch and ordinarily may be found on the smooth- 
est and most exposed face of the apple. There is a discoloration, some- 
times reddish or reddish-brown, marked by a ' small central slit or 
puncture, the point where the young apple worm enters the fruit. 
This injury may be easily distinguished from small scab spots and 
certain types of hail damage, by the characteristics .given above. 

^ Observations the past season have shown that this type of injury, 
hitherto' almost ignored, is due to the work of codling moth larvae 
hatching from late-deposited eggs — that is those laid the latter part 
of June or early in July. ' At this time the fruit has attained consid- 
erable si^e, being an inch or so in diameter,' is much smoother than the : 
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sinail apple and relatively more conspicuous. The moths seem to 
disphiy a marked partiality for such fruit, and from observations in 
the orcdiard we estimated that fully 75 per cent of the c'ggs laid at 
this tiriic Avei’e deposited upon the apples. The late-hatcdiing codling 
iTioili larvic appear content in many instances to cat a small, shallow, 
circular galicr}^ just under the skin of the apple and with a radius of 
about one-sixtceiith of 'an inch. They may then, in larger measure, 
desert the initial point of attack and migrate to the ])lossom end. We 
have repeatedly found empty side l)lemishes and then located the 
wanderer on the siu’face of the apple or even in the lilossom end, and 
in the case of sprayed trees it is no means imcoirmion to find a 
small, dead (?aterpillar at the bottom of the catyx cup. The impulse 
to desert an apparentl^^ satisfactory shelter and brave the dangers 
of migTation to the !:)lossom end can hardly be explained as other than 
hereditary and an outcome of the same unrest 'which, under other 
conditions, leads the larva to forsake the leaf mines and search for 
fruit. It is perha'ps unnecessary to point out that while a small mine 
in a leaf may amount to very little, similar damage to the fruit means 
serious loss. 

It is iiotewmrthy, in studying conditions in various portions of New 
York State, that side injury was decidedly more prevalent in the 
western part, especially in the vicinity of Lake Ontario, and probably 
in other localities where a large body of water may prevent a marked 
rise of evening temperatures in the spring. There is on record a 
statement by Cordley to the effect that eggs are not deposited when 
the evening temperature falls much below 60° F. In this connection 
some interesting data have been published by Sanderson (N. H. 
Agric. Expt. Sta., 19th-~-20th Repts., 1908, p. 406). He found that if 
the evenings were cool, egg4aying would sometimes 1.>c deferred for 
several days and stated that from June 9 to 15, lOOG, lie was able to 
secure eggs, but after that the evenings were cool until tlie latter part 
of the month and no eggs were obtained until June 28. Again, in 
1907, eggs were found until June 22 . . . thougli moths had 

been emerging since the 10th.” An examination of re(»nrds made the 
' past four years by Mr. L. F. Strickland, Nursery Inspector of the 
State Department of Agriculture, located in Niagara County, shows 
a fairly close connection between this type of injury and the rise of 
daily evening temperatures above 60° F., and on comparing this 
data with similar temperature records for inland pornts well removed 
from the influence of large bodies of water such as Wappinger Falls 
(near Poughkeepsie) and Chatham (near Albany) we find the records 
for these latter localities during the past few years to be such 
as to permit a fairly prompt deposition nf eggs, assuming that such will 
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occur wlieii evening temperatures are at 60"" F» or higlier. In tiie 
latter places there was comparatively little side in] my. It should be 
stated in this connection that the daily niininiiim teiiiperature is only 
an approximate guide, since,, other things being equal, there is a greater 
drop in the temperature between evening and earh^ morning inland 
than obtains in localities near large bodies of water. This will vary 
under different conditions and can only be approximated when niini- 
iiimii temperatures alone are available as happens to be the case in 
this instance. It is evident, from what we know of the crepuscular 
habits of the moth, that the evening temperatures are the controiiing 
ones and here is an excellent opportunity to establish a series of records 
wdiich may be of great practical value. 

Eveiy entomologist having personal experience in the control of 
the codling moth knows that ordinary applications of arsenical poisons 
can not be relied upon to destroys the 3 =^oung codling moth larvae 
hatching from late-deposited eggs before they have injured the fruit 
to some extent. Consequenthr^ in localities where these conditions 
obtain, thorough spraying results in almost no end wormy fruit and a 
comparative^ small reduction in that showing the side blemish; in 
other words this side injury must be controlled to a considerable extent 
hj the application of the preceding year, and here we have a very 
strong argument for thorough and sj^stematic annual spraying whether 
the trees be fruiting or not. 


Peesidext Glenx W. Herrick: The paper is particiilarlj^ in- 
teresting to me as showing the desirability of careful observation of old 
insect pests and it shows what important things turn up as a re- 
■siilt of these observations. 

Was there an^" side injur}" from the second brood? 

Mr. E. P. Felt: I do not know. I am inclined to think that 
this serious “second brood’^ injury iii western New York is due to i.ate 
deposition of eggs, 

I saw nothing that led me to believe that there was any great 
.amount of side injuiy from this bi*ood this 3 "ear. 

Mr. James Troop: I would like to ask if Dr. Felt saw where very 
many or any of this first brood continued to eat into the apple until 
they had reached the core. We have had a good deal of trouble with 
this insect in Indiana during the last few jmars, but have found that 
in most cases where the iarvse started in at the side, they continued 
to eat into the core of the apple., I examined a great number of 
wormy apples and found that over 50. per cent of the Iarvse of tMs 
first brood went from the side, as the larvss were still in the apples 
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wlieii tlie exaiiiiiiatioii was made. I have uoticoil shallow holes that 
were made in ilio apple by the larviUj but in imsl cases the larvm 
\¥ere found dead in the holes,, showing that they had gotten some of 
the poison in eating ttirongh the skin. 

Mr, (1. D. Shafer: Did you find any dead larva' in these side 
injuries? 

M:r. E, Ih Felt: No, I did not find any. I did not look closely 
for tliein. 

President Glenn W. Herrick: Had the trees been sprayed? 

Mr. E. P, Felt: Yes, they had been sprayed. Observations on 
habits of the larva hatching after late deposition of eggs was included 
in the experiment. 

Mr. G. D. Shafer: Two years ago in Michigan I found a great 
many larvtc and in a few* cases I was able to find dead larv^u in the 
little cups of the injury. I wondered if the larvie had gotten some 
poison and thus succumbed to that. 

Mr, E. P. Felt: Lloyd records killing lar vie in that way. 

President Glenn W, Herrick: I will now call for a paper by 
Mr. S. W. Bilsing. 


LIFE-HISTORY OF THE PECAN TWIG GIRDLER 
By S. W. Bilsing, College Station, Texas 


Introduction 

Pecan growing has become an important industry in Texas and the 
means of controlling the insects which affect both the tree and the nut 
arc of great importance. 

In the autumn of 1913 several of the three-year-old pecan trees in the 
orchard of the Horticultural Department at College Stat.ion were 
severely damaged by the pecan twig girdler, Oncidem^ texana. Upon 
close examination it was found that the damage was causeti l)y a single 
female. The damage was so great that it was decided to make an in- 
vestigation of the life-history of this insect. 

This insect was marked by putting a drop of red ink on the right 
wing cover, and the methods of' oviposition and egg-laying habits were 
closely observed. During the fall of 1913 this one female entirely 
severed one young tree about two feet from, the ground and pruned 
three other trees. Every limb was pruned on two of these trees and a 
third was pruned almost as severely. In all, 16 limbs were severed 
by this single female. In each case the limbs severed were from 8 to 
10' mm. in diameter. Since then we have noted individuals which cut 
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off limbs more than an inch in diameter. The liiiibSj lioweverj are 
usually 7 to 10 mm. in diameter. 

Food Plants 

This insect is not at all choice in the selection of a tree upon which it 
intends to girdle limbs. 

Pecan, persimmon and the various species of elm seem to be preferred 
to the others. Pear trees are also often severely primed. From the 
observations we have 'made it would appear that most any kind of a 
plant may be selected if necessity demands it. The following is a 
list of trees on which the insect has been taken: Pecan, persimmon, 
elm, hackberry, mesc|iiite, rose, sweet locust, water oak, post oak, live 
oak, hickory, maple, pear, and peach. 

Egg-Laying Habits 

The limb is first cut off although this habit varies to some extent 

and occasionally some of the eggs are deposited before the limb is 

entirely severed. In nearly all cases the adult stands with head down* 
ward in cutting off the limb. After severing the limb the adult begins 
to oviposit. The eggs are laid at the base of the leaf buds and usually 
one egg is deposited at a place, but this also varies and sometimes two 
and in rare cases 3 or 4 eggs are deposited at one leaf bud. The number 
of eggs deposited in a single limb varies but is usually from 8 to 12. 
The female is usually accompanied by the male but the girdling is 
done entirely by the female. Before depositing the egg she makes an 
incision with the mandibles at the point where the egg is to be depos- 
ited. After this incision is made some little time is taken to hollow out 
a place between the bark and the limb in which to place the egg. This 
hollowing out process is done by the ovipositor. After this is com- 
pleted the egg is deposited and the opening is sealed by a black gluey- 
like substance which is discharged from the ovipositor. Next the 
female makes a great number of small transverse incisions below the 
point where the egg is deposited with her mandibles. This is done so 
the bark in drying will raise like a blister and not crush the egg. ^ Dur- 
ing the period in which she is depositing the eggs the female often 
ascends to the end of the branch and begins feeding, Inmearly all 
cases observed the female as well as the male fed entirely on the tender 
wood at the base of the leaf buds at the extremity of the branch. This 
feeding habit is hot confined to the bi’anches on ■which she is ovipos- 
iting but she may feed on other branches as well. The method of 
girdling varies but in most cases the cut is made^ entirely around the 
limb. The limb is seldom entirely severed but a small portion of the 
center is left intact. The weight of the limb, especially if the tree is 
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still in leaf, is siiffieiciit to l)reak off the liinl) and it drops to the ground. 
The egg wluni first (jc^posited is snowy white in ap|)eara,iiee, is ol)loiig 
ill shape and rroni 2.5 to 3 nun. in length, averaging 2.75 niin. 

f NJl,f.KY 

When iiiirscrrics are adja(‘(Mii. to forests tlic damage may he very 
severe, and the greater amount of damage is caused by beetles whicii, 
have migrated from other tre(‘S to the pecan. Many l,)ranches a;re 
severed wliich ^voiild bear nuts the, succeeding year. In tiie nursery 
row small trees are severed near the ground and one insect may do a 
siirprisingly gi‘eat damage in that respect. The wounds made give an 
opportunity for fungous diseases tio enter. although, this damage in our 
obscrvati<.)Ti lias not ])een well ma.rke(L Some damage is done xn 
checking the growth of the ti'oe. On trees whose liram.d'uvs are to be 
used as Avood for budding, the loss is vtuy great as this is theivood whieli 
is usually severed. 

Life-History 

T!ie first females begin to emerge about the 25tli of August and they 
continue to emerge until the first of Oedober. After turning from the 
pupal stage they remain in the larval burrow for from 2 to 10 days and 
then eirfergc by eating a small round hole through the limb. 

From 12 to 29 days after the female emerges, oviposition commences 
and continues in thovse cases we have observed until the female dies. 
The iiimilier of eggs deposited varies from 50 to 207 but the average 
fe.iuale cleposits aliout 175. Oviposition is begun l)y the first females 
the latt(a* pari^ of September and continues until in DeccLiil:,)er. Tlie 
greatest iiifestation ocanirs from the 12th to t,hc 20tl,i of Oclolier. In a 
few cases tlic females liavc lived until t.he last of December but 'most of 
them die l,)y ilio first of December. The first freeze kills lliose that 
l,iave not died from natural causx^s. 

I'lic females live from 42 to 84 days, and males aliout tlie same 
length of time. 

I'lic eggs liatch in from 17 to 30 days after tln.^y arc deposii'-cal, the 
£|,verage time of hatching being 23 to 25 days. The hirva emerges 
from the egg by eating its way ox,xt by means of the mandilxlcs. It at 
once begins to holloAV out a small cavity in the branch a-nd keeps on 
feeding all winter. Several larvie may develop in one branch,. A very 
small number of larva) develop in proportion to the number of eggs that 
are laid so one seldom finds more than three or four larva) in a girdled 
4 wig. 

The'larv®, burrow in the girdled twigs until the following summer, 
the larval stage lasting from 288 to '328 days*. Before pupating the 
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larvie eat a great niirnber of small holes through to the outside^ The 
larval burrow is also stopped with grass before the larva pupates. 

Pupation takes place during the latter part of August and the first 
part of September. The pux)al stage lasts from 12 to 14 da^^'s, and is 
passed in the larval burrow. 

Control Methods 

The method which had been recommended in the pastj that of 
gathering up the fallen twigs and burning them in order to kill the larvae; 
is practicable where a pecan orchard is not located in the vicinity of 
other trees. When forests are located near a pecan orchard there is 
always more or less migration from other trees to j^ecan trees. To 
meet such conditions we tried out a series of experiments with arsenate 
■of lead and found it entirely ei’feetiiai. 


^President Glenn W. Herrick: Is there any discussion? 

Mr. S. J. Hunter: I would like to ask if Mr. Bilsing noticed any 
tendency of the female ovipositing at the base of the minor twigs? 
In the case of the elm twig girdler they invariably select the base of 
the twigs. I also wish to ask if the twdg falls after being attacked by 
the girdler? 

Mr. S. W. Bilsing: Regarding the first ciuestion I have seen 
females oviposit many times at the base of minor twigs. The damage 
is very much less to older trees as they are not injured to any great 
extent because the beetles do not cut off enough limbs to be of any 
consequence. Most of the limbs are cut two feet from the trunks of 
the smaller treeS; and they are usually 10 mm. in diameter. As a 
rule the ovipositing is done in the main twigs. Many times the twig 
falls after being' girdled hj the female and she falls with it. This 
is especially so in windy weather. 

President Glenn W, Herrick: Never at the base? 

Mr. S. W. Bilsing: Yes, sometimes they deposit eggs at the 
base of the twigs. Oecasionalby the eggs are deposited in the middle 
of the twig. 

Mr. W. C. OTiane: I wmuld like to ask if Mr. Bilsing maintained 
check cages in his experiment where other individuals were similarly 
confined, but without access to sprayed material? In other wmrds did 
the specimens all die because of eating poison? 

Mr. S. W. Bilsing: I will say that in the experiments shown in 
the chart I think all of them died from the spray material. I made 
several experiments later in ,the fall but could not consider , the rc-, 
suits accurate because of 'the beetles in the field dying under 'the 
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sariio conditions, Vnit I thiiik oil the becdJos in Une ca-go c'x'pia'iiiieidKi 
died from effeci.s of ti'ie arsemaio of kaui. 

Mil W. ("1 O’Kane: The (fueslion in niy mind is 'wheilK^r some 
of itis(M*t.s ill 3’oiir i‘xperinumts may have diial lunauisc' liny wmre in, 
eag(^s„ 

Mr. W. rULSiNJi: Wlunv the Ixadii^s died in eonhmmHmt they 
were in cages. Home are still in tJie small cages. 

Mil W. C. OTaane: How large are the (aiges? 

Mr. B. W. Bilsing: Wo carried on the ox])eriine]il'S in small 
cages which were aI)oiit IS inches higli, on the life-liistory of tlu;* inseetj, 
and checked up these conditions with the conditions in the ii(thL 

All of tlK‘ lieetles that were confined in largo (uiges weax,^ dead in 4S 
hours ami a part of them in 16 hours. 

M'h, J. Kinck I would like to ask if all tlieso ])eetles WfU’C of 
one sex? 

Mil 8. W. Bilsing: I us(h1 l)oth males and feiriaics in confining, 
them in a cage. The males died just the same as females. P<n.iia..ps 
the males did not feed <piite as much as the females. 

IVIr. IL a. ("Sossard: I would like to ask how the scliedule for 
spraying pecans fits in with the schedule for' destroying the ,case 
wornij the bud worm and other pecan insects; does this have to lie an 
independent spray? 

Mr. B. W. Bilsing: I have never done any work on tlie (?ase 
worm Imt I do not believe it would ft in. 

Mr. C. L. Metoalk: These experiments have been intensely 
interesting to me liecause of the parallelism between ihivS speci(-.\s and 
Oricifleres mmjvkvta in North ('U-rolina, I would like to ask Mr. , Bilsing 
if lie made any experinumts to indicate tlie most favoraJile conditions 
for passing tlie wintm’? 'Wln4'her h(‘ found a,ny dilTermHa' in tlu'. 
percentage of those fliat live tli rough tlu^ wintm* when tliey Winv thx 
pcmlent on dry or moist conditions, and also how (he limi) wa-s girdled 
when the twig slopeil downward? 

iVIii. B. W. Hilbing: In a-nswinlng i.lie first (iiu^siioip I round i:ii 
rearing materiail for my work, moisfaire Intd a great; <k:xil to do wh'.li the 
ninnlxir of larvm which survived, A small number lived over in llie 
liml)S wliicli reinaineil on the ground. In ord(,n,* to secure siillieients 
material it was necessary to tie a. great number of these branches "up ti? 
the limbs of various trees. Ii\ answering the second quesiion I will 
state I have never observed any beetles girdling the brallclK^s 'whic'li 
sloped downward. ^ 

Mii. R. W. Leiby: Haxm you noticed an'y egg para-si l;es? 

,Mr. ,8. W. Bilsing: No. A considerable |)er cent of tliesc 
insects are'parasiti^^cd by a'tachinid fly. I have not done a grcaat deal 
of work on tliis but I expect to work on it in the future. 
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Mr. C. L. Metcalf: I wonder if ]\Ir/Bilsinp; would care to tell 
IIS his metliod of keeping track of the females in order to find hot? 
many twigs they girdled. 

j\'IiL S. W. Bilsing: My ivork along that line has iiot been very 
satisfactory. The first season I tried to keep track of these beetles 
by marking tlierii tvith red and black ink on the wing covers. This 
wars rather unsatisfactory. In order to deteTinine the number of eggs 
deposited and the number of twdgs girdled the past season, I followed 
up the plan of caging up some 40 insects in small cages in order to take 
complete notes of them. I found that the data collected in this 
agreed in general with that collected in outside conditions. 

Mr. C. L. Metcalf: Are the results on your chart ail from 
laboratory tests? 

Mr. S. W. Bilsing: Yes, all the data on my chart are lalioratory 
tests. 

President Glenn W, Herrick: I will now call for a paper by 
Mr. George G. Ainslie. 

NOTES ON CRAMBIDS^ 

By Geo. G. Ainslie, Eniomological Assislmit, Cereal and Forage Insect 
Investigations, Bureau of Entomology, U. S. Dept. Agriculture 

The Crambide3 hold much the same position economically as cut- 
Tvmrms, j assids and aphids. Like the poor they are ahvays with us, and, 
though the injury they do is usually clandestine and unobserved, it 
is none the less real. Everyone interested in insects is familiar with 
the small whitish moths which in almost every locality, at some season 
of the year, swarm so thickly in the grass, but the larv® of these same 
moths are so successful in concealing themselves that even some ento- 
mologists with considerable field experience are unacquainted wdth 
them. Very little has been published concerning their habits or from 
an economic standpoint. We are convinced, however, from our field 
work in Tennessee and neighboring states, as well as from material 
and reports of damage received from field men of the Bureau in other 
parts of the country, that the various species belonging to this family 
cause -widespread damage every year. Two years ago w^e undertook 
an extended study of the group and it is with the hope of stimulating 
interest in these insects and obtaining records from a wider area that, 
these brief notes are presented. 

In his catalog in 1902, Dr. Dyar records 79 species of the subfamily 
Crambina) from North America. Since then several new species have 
been described, so the number now recorded from North America ps 

^ Published by permission of the' Secretary of. Agriculture. ' ' 
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somewhat over one hundred. More than half of tliesc^ belong i.(j tiic 
g*eiiiis Cranihiis. In his systematic treatment of tlie sauu‘ gTO!i|-) in 
1890^ Dr. C. IL Femald listed and described 82 species a, rid varieties. 
Ill that work ho also brieOy sumnutri/nd all tluit liad Ixhui piiblishixi 
up to that time on the biologii'S of th(‘- group with ihe rc^sult i.ha/t 92 
of the 82 species have, appended to the description, this si-Jikmumt: 

Early stagers and food plant unknown.” For most of the othca:’ 20 
species all tlie information given in addition to t!ie description of the 
moth is a quotation of Dr. FelFs description of the egg and first, instar 
larva and no facts are recorded as to their habits and life-histories. 
Since the papers l)y Felt and Fernald, a few lists of species occurring 
in various parts of the (country have appeared, luit, except; in the case 
of one or two species, nothing has been done which adds to our knowl- 
edge. The necessity for such ivork is unquestione.d. Thirtcxui species 
have been recorded in literature or found by us feeding on and injuring 
some field crop aside from meadow and pasture grasses. Chilo pZ6’- 
jadellusj the rice stalk-borer, Diatma mccluiDalU^ the sugar-cano borer 
and Diairma seacolella, the larger corn stalk-borer of the southern states, 
the group of three closely related and possibb^ synonymous species, 
Crambus caligmoselhis, zeelkis and luteolellus, called generally the corn 
and tobacco webworms, and C'rnmhus horkiellm^ the cranberry girdler, 
all belong here and in addition there must be added to the list of species 
known to be injurious, Crambus vmtahilis^ the striped w^elnvorni, 
Crambus teterrellus, called by the late Miss Murtfeldt the bliu^grass 
worm, Crambus vulgivagellus, the vagaliond Crambus, Crainbus trk 
sectuSy the dried Crambus, and a number of others of less wide dis- 
i.ribution. Crambus caliginosellus alone every ^rear nccessit.ati^s itie 
replanting and resetting of thousa-nds of acres of corn and t{>bac‘.co 
in almost every state cast of the Mississippi. If anyone?, doulits i'lu'it 
the grass-feeding species are capable of injury th<\y can satisfy th,(?m- 
selv(?s l.)y a perusal of Lintner^s account of an outl)r(aik of (burmhis 
nilgivagelhis in New" York State in 1881 when luindretis of aci’es at 
pasture and meadow were left so bare and brown that large numbers 
of cattle had to be disposed of because of lack of food for them. A 
somewhat similar outbreak was reported by Professor F. M. Wclistcr 
from northern Ohio in 1895. On that occasion fields of ^rourig corn 
and mats as well as meadows were swept entirely bare by larvap most 
of them probably Crambus trisechis and ^nutabilis. 

'So far as wm have been able to discover in published records, not a 
single individual of any species of the genus Qrambus, nor, I belicyvo, of 
the family Cramliidie, had been reared completely through from the 
egg' to adult in confinement until we succeeded in cloing it at Nashville 
last year. Dr, Felt undertook roaring experiments with some sixteen 
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species at Cornell in 1892-3 but did not succeed in obtaining adults* 
His caged material ail died during the winter, and, in the light of our 
experience, this was probably due either to a lack or to an excess of 
moisture. It is yoty difficult to keep the larva} so that they will neither 
dry out nor be attacked by fungi because of too much nioistme* 
Even though the adults are secured from iarvce reared on potted 
plants, little more is learned than the total length of the' combined 
larval and pupal life. The first year of our work we obtained many 
adults ill this way but found we were making little progress in getting 
at the number and description of instars. Larvin cannot be dug 
out of the earth every day or two without affecting their health. As 
Rev. Thos. W. Fyles wnote after he had attempted to rear some of 
them some years ago: “At this stage I lost nw specimens — the fre“ 
ciiieiit disturbances necessary to the observation of their habits prov- 
ing destructive to them.’’ 

In the fall of 1914 we began to experiment with the tin salve boxes 
wdiich are proving so useful in rearing many kinds of insects and soon 
found that they satisfied every requirement. We transfer the larvse 
as soon as they hatch to a one-haif-oz. box containing a moistened 
disk of white blotting paper and a small piece of a grass blade or other 
food. With a little experience one is able to regulate the moisture and 
food supply to theprge and species of the larva, for all species do not 
thrive under the same conditions. No earth or sand is used in the box. 
Most larvse soon make a retreat of silk and bits of grass but they can 
easily be driven from this for examination and wfill return to it as soon 
as the box is closed. A number of checks w-ere run to determine if 
the records of the duration of the various stages obtained with these 
boxes were comparable with those made under outdoor conditions 
and they agreed almost exactly, the new generation of moths often 
making its appearance in the outdoor check cages on the same day 
that adults emerged in the boxes. 

We have reared a number of species through from egg to adult in 
this way, and, with each individual under observation every day, it 
has been possible to obtain beautiful series of larvae preserved in each 
instar, as' well as descriptions of the same made from the living larvae. 

Not all has been smooth sailing, however, for we soon found some 
species whose newly hatched larvae, however politely they were treated, 
refused altogether to feed on anything we could offer them. We were 
especially disappointed to find this to be the case with the caliginosellus'^ 
zeellus4uteoMlus group for we had hoped by rearing series of moths 
with known parents to unravel the relationships of this clan. Crambus 
eleganSj Sboclavellus and laqueatelluSj in addition, to caliginosellus and 
luteoMluSf have so far .failed' to respond, to any treatment we' have 'been 
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able io givc‘ tlicMii. TIub is the Eiore ])e{nirmr Inuauise growu 

cah'fjiiii^scllNS' birx'ie taken in the field are easily (?arri(Hl. io iiia/tiirit)'' 
on young (‘orri (‘ithcT in ])Oxc‘S or in eages. is Ji|>j)a.nMitly some 

eonditifUi r<H'jiiired f)y tiu^ la,rva. in l^egiiiniiig to iVcel \vhi«*Ii we htive 
ijot yi‘i supplied. Siieti a ease Maas uu't with in at',dc!ii|)iing la) rtsar 
from the egg, !arv:e of one of the ]nirr()wing wctbwornss, ANdpimni 
popcanclla, The newly hatelKHl larvh ,r(vfnsed fr(\sh food hnit by a.eei- 
dent it wa-s (liscoYinxnl that in a laox which laid !)een throw'n asiiic, 
the larvae were feeding on |)artiy decayed lea,ves and iiiriving. .'I 
little later in life thiey pref(‘r fresh food tind i’oject ifie oilier. 

In oth(‘r,res])e(‘ts (''raanliid larvae vary grea-tly. Some species, s'lich 
as Cratnbn.s iNidabiU}^, pra'ft'r'dlus a.inl tmc('/a/.s*, contiime 

to feed and grow as long as the vveathcr is favoralde, and, excavpt for 
those hirva" which are ovm-taken hytlie winter when only pairtly grown, 
pupate as the,y reach tlieir growth. They thus have several genera- 
tions in a; yearT'lic exact luitnber varying with the latitude and altitiule. 
Oth<?rs as Cramhus horludkis, vidgivagiUus^ riincoMlm and prolialdy 
laqueniellus have one distinct generation each year and, instead of 
pupating when full grown, the larvte construct their pupal cells and 
then spend several months in meditation. 

There is enough variation in the habits of the species to make tlie 
study of this group very interesting and a knowledge of die seasonal 
liistory and habits of thh jrarticular species involved is also essential 
whenever it becomes necessary to formulate inetl'iods of control. 
We hope to develop keys based on larval characteristics so that; the 
identity of injurious forms can lie determined without waiting for t!ie 
adults to emerge, wdiich sometimes requires several months. W(‘. sliall 
1)0 glad to determine eolioeted or r<i.ired s])e(*ies of (fraiubidic for ilu^ 
sakeof tlie <hita on geogmphical a,jKl seasoiud distribution m‘.com{)any- 
ing tlieni. 


Peesident Glenn W. IIekeick: Is tlun'c any distmssion of 'I'liis 
interesting paper? 

M!e. E. Ik Fbltv I would like to ask IVIr. Ainslio if he has ma.de 
any serious atteinrit to control this grass wxd)-worni? 

Mb. George G. Axnslie: I have done nothing in this direction. 

Mr. E. P. Felt: We have more or less trouble in New York, 
'J have been wondering if it might not be possible io dcLstroy a good 
many of these web-wornivS by arsenical applications. In my st'udies I 
distinctly, saw the young larva come up and cut off grass blades and 
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take tliem down into the burrow. I wonder if there would not be a 
time when it would be possilde to destroy the larvte of these grass 
web- won ns. I am trying to find some place to try that out. 

Mr. H. a. Gossard: A few years ago, there was quite an out- 
break ill Paulding Coiint\a Ohio. Several fields of corn and oats were 
practicalh’- destroyed in a very short time. 

I carried on a few experiments but I did not find any satisfactory 
means of control. The experiments made were not on veiy large 
tracts, but some were on half-acre or quarter-acre plots. The corn 
maggot was also present. In the same fields tve tried out some of the 
Cooper’s Apatite or soil fumigant, some iron refuse that had been 
used for cleansing artificial gas and tobacco dust, thinking the latter 
could be distributed like fertilizer Avhen the corn was planted. 

Neither the v^eb-Avorms nor the seed-corn maggots were repelled 
from the hills, and groAAdh of the ]ilants Avas interfered Avith in case of 
all the materials except the tobacco dust. The Aveb-AAmrm concerned 
was Cranibus frisedus. 

Mr. Herbert Osborn: The Aveb-AA'Orm was troublesome here 
in Ohio last year, but not especially in the Aucinity of Columbus. 

My first acquaintance A\dth these insects AAms nearly thirty years ago 
in lowui and some of my ol^servations Avere recorded in the Report of 
the Department of Agriculture for 1887. The moths were so abundant 
at that time that they caused much annoyance b}^ flying around 
lights in houses. 

I do not think Mr. Ainslie has exaggerated at all the damage the^^ 
may do. 

One point that seemed to come out distinctl}" was the possibility 
of controlling the insect where sod aarus to be turned into corn. Eggs 
were laid on grass lancf and with corn planted later on the same ground 
much injury occurred. A difference in ten days in plowing deter- 
mined whether the corn Avas destro^md or not. 

President Glenn W. Herrick: I was A^ery much interested in Mr. 
Ainslie’s methods of breeding the insects. 

It agrees with some experiences AA^e have had in rearing the clover 
leaf weevil. They seemed to deposit eggs and get along better when 
kept in the small salve boxes than AAben AA^e put them in a large cage 
■with clover plants. 

I think this is a very interesting piece of Avork and I hope Mr. Ainslie 
aHII keep it up. 

If there is no more discussion of this paper Ave will pass to the next 
one by Mr. Wm. P. Hayes. 
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A STUDY OF THE LIFE-HISTORY OF THE MAIZE BILL-BUG^ 

B}' \Tm. P. Haye.'^j Asiiktant Enlo}fU)JogiM, Kansas State AgricuUaral 
Ei'perunctif Station- 

The maize bill-bug (Sphenophoms inaicUs Chittii.)? a rhyncophorous- 
beetle belonging to the famih’ Caiandrida}; is eomiiioiil}: known in 
localities where it does injury to corn as the ''^elephant bug’’ or ^horn 
biil-biig.” Reports of damage by this insect in Kansas date back 
twent}’' years (1895) . Although the species has been taken as far north 
as the Kansas RKer, its injury to corn has been confined aim'ost en- 
tirely to the fertile river valleys in the southern part of the state. 

Previous to 1905j when Chittenden described Sphenoph'orus niaidis 
as a distinct species^ the ravages of this insect were attributed to Sphen- 
ophorus rpbusttis Horn and Sphenophoms pertinax Oliv.^ particularly 
the former. Thus the earlier references to this insect have been con- 
fused with these two closely allied species. The earliest records of 
this pestj in the Department of Entomology" of the Kansas Agricultu- 
ral College, date back to 1896-97 when, under the name of elephant 
bug,” it was reported doing damage to corn on Wild Cat Creek,, 
eighteen miles east of Eldorado. Kellys (1911, BuL 95, Bii. Ent., 
U. S. Dept. Agr,), however, reports it one y^ear earlier from throe local- 
ities in Kansas. 

During the seasons of 1914 and 1915, the writer was detailed in 
southern Kansas to study" this and other injurious insects of that re- 
gion. The results obtained during that time are herewith set forth. 

Distribution 

Sphenophoms maidis has been recorded from the following places: 
Alabama, Georgia, South Carolina, Texas, Michigan, Oklahoma, 
Arkansas, and the following places in Kansas: Augusta, Madero, 
Florence, and Riley County. Two specimens were found in the 
entomological collection of the Kansas Agricultural College, ,one 
labeled Topeka, August 11, 1911,” and another labeled “Wichita” 
with no further data. From these scattered reports there seems to be 
no doubt that it is distributed over most all of the southern states. 

Since the study" of this form was taken up, Sphenophortis maidis has 
been taken in the following places in the state: Winfield, Arkansas 

1 Contribution from the, Entomological Laboratory, Kansas State Agrieuitiiral 
College, No. 15. This paper embodies the results of some of the investigations' 
undertaken by the author in the prosecution of project No. 92 of the Experiment 
Station. 
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City, Hackiieyj Dexter, Rock, Kellogg, Leon, Marion, Pea])od 3 y 
CTreemvood Coimt^x 

The bill-bug is foimcl principalh^ along river hot torus, where its 
greatest damage to corn is done. It is also found doing slight injury 
Oil the second bottom land and rarel}’^ on upland. In neither case is 
the damage appreciable compared to the lowland ravages. In low- 
lands, preference is also shown to plants on heavy gumbo soils, corn 
on sandy soils being not so seriously injured. 

Means of Dispersal 

The rate of dispersal of the maize bill-bug under natural conditions 
must necessarily be slow, for, although wings are present under the 
elytra, the insect was not once observed during the two seasons to 
attempt flight. Because of this fact, adults were easily kept ail 
summer in open Mason jars. 

Floods are probably a small factor of dispersion. During the 1915 
season, three adults were observed being carried by the high waters 
but, as a rule, during floods they^ burrow into the soil and are un- 
affected. Adults can live for many hours in water. Mr. J. C. 
Delaney reports an uninfestcd field some years ago becoming infested 
after a heavy rain from water coming from a higher, infested field. 
Driftwood may play an unimportant part in their spread. 

Ill two southern Kansas counties, two theories are held to account 
for the introduction of the “elephant bug.” In Greenwood County, 
the farmers along Wild Cat Creek are positive that a Mr. Chain in- 
troduced them from Texas with cattle bedding about 1896. In Cowley 
County on Grouse Creek, a Mr. Barney Ish is accused of introducing 
them in the same manner. 

Character of Injury 

The corn plant is subject to damage from both the adult and larva. 
Feeding punctures of the adult kill a large number of young plants 
soon after the^^ break through the ground. The piiiictiired plants do 
not show much damage externally but closer examination reveals large 
cavities gouged out beneath the narrow, slit-like opening. These 
punctures^ if made in a curled leaf, will cause it, when unrolled, to show 
rows of holes similar to the damage done by the smaller bill-bugs. 
These feeding holes are 'made either just below or above the surface of 
the ground. Sometimes they are made in 'the germinating seed and 
even in the tender roots. TMs feeding generally causes the plant to 
become twisted and distorted and many are killed outright. Similar 
punctures were observed in cane and kafir,. both in the field and lab- 
''Oratory, In rearing cages, punctures 'were likewise made inTeterita' 
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and sweet corn when no other food wa>s available. Young plants 
axe often slightly injured b}' adults clasping their feet around the stalk 
and |)iercing the epidermis^ making six rather deep holes. 

Plants that survive or escape injury from the feeding of the adult 
are subject to damage from larval feeding. While ovipositioii punc- 
tures may not seriously harm the plants yet the resultant larva be- 
gins its damage by burrpving up or clown from this point. If it begins 
to work up it will finally turn and work towards the tap-root. The 
larvaj burrowing the stalk, does not always kill the plant, but causes 
the upper leaves to take on a wilted appearance and the whole plant 
becomes distorted. Infested stalks seldoiii bear ears but do produce 
iiiimeroiis suckers. 

Food Plants 

Larwe were not onlj^ successful^" reared in maize, but also in cane, 
kafir, sweet coni, and feterita. Adults likewise fed on these same 
plants when confined in cages without other food. In the field, they 
W'ere found feeding on kafir and cane that had been planted on infested 
com land. In the spring of 1915, dead larvse and pupa^ were found in 
kafir stubs. A single adult wms found by the author feeding on one of 
the rosin plants {Silphvimi integrifolvim Michx.) and one writer found 
all stages, except the egg, of this insect in sw"amp grass (Tri'psacum 
dactyloides Linn.) . Continued search in this grass at Winfield, Kansas, 
failed to reveal any trace of them even alongside of infested fields. 

Adult 

Upon shedding the pupal skin, the adult is light brown in color, 
varying from red to a "whitish-yellow in the bodj" sutures and stride of 
the elytra, but after twm or three days they become thoroughly pig- 
iiieiited, assuming a reddish-black color. 

In 1914, mature bugs were found in the field as early as July 29, while 
ill 1915, none were found until September 2, Hov"ever, in rearing 
cages ill an outdoor insectary, the}’ began to appear August 16. This 
difference in time of appearance in 1914 and 1915 is undoubtedly due ' 
to climatic conditions, theiormer being a hot, dry year, tvhile the latter 
was unusually cold and wet. Other differences to be mentioned later, 
such as variation in length of egg, larval and pupal stages, can probably 
be attributed to this same cause. 

In the fall, after becoming adults, many bugs emerge from their 
pupal cells by gnawing their way out through the lower end of the com 
stalk, and it is claimed, but not corroborated, that they pass the winter 
in, the soil. Adults were kept alive for over a month in soil where they 
often formed cells by compacting the earth around them. The^ 
majority of adults, however, pass The winter, in pupal cells eon-;' 
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Plate 6 






Maize bill-bug: 1, Dwarfed corn plants bearing ear near surface of ground (one 
characteristic of bill-bug damage) ; 2, Feeding position of adults. 



Plate 5 
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stmcted in the stalk. When corn fields are plowed in the spring their 
winter quarters are broken up and they seek shelter under old corn 
shocks, trash, or anything offering favorable protection. Alioiit the 
last of April, they begin to emerge from these temporary shelters and 
seek food wherever it is available. Corn coming through the ground at 
this time is severely injured by the bili-l>ugs moving froni plant to 
plant. 

Mating begins in the early part of Ma>' after the bill-bugs have fed 
for some time. In 1914, it was observed as early as i\Iay 10. Thir- 
teen days later the first eggs were found. Mating may occur eitiier on 
the plant or on the surface of the soil at any time of the day, but seem- 
ingty more often in the morning. A single pair was ol)served to mate 
twelve times between Alay 11 and July 7, but as they were not under 
constant obserwition, mating may have occurred more frequently. 

Chittenden (Proc. Ent. Soc. Wash., voL 7, No. 1, pp. 59-61, 1905) 
gives the following sexual differences which readily distinguish males 
and females: cT — first abdominal segment very feebly concave; 
pygidiiim truncate at apex. 9 — first ventral segment scarcely differ- 
ent; pygidiiim narrowed and rounded at apex.’^ 

Overwintering adults may live through the summer and into the fall 
as late as November 3, but the majority die soon after the egg-laying 
period ends, which is from the last of June to the first of August, 
depending on the character of the season. 

Adults can be easily reared in any cage with smooth perpendicular 
sides, such as tin or glass, that wull prevent them from climbing out. 
Mason Jars, empty cigar tins, or large, covered mailing tubes are 
always obtainable and satisfactory. 

Egg 

Eggs are deposited in slits made by the female' in the plants either 
just below or above the surface of the soil. Generally these slits are 
made in the sheath surrounding the stalk and do not seriously affect the 
plant. The slits are made with the beak of the adult which afterwards 
reverses its position and deposits the egg. Upon the withdrawal of 
the ovipositor the slit closes. These punctures are small compared to 
the feeding punctures, containing ordinarily only one' egg , in a slit. 
However, as many as three eggs .have been found in a single cavity. 
Eggs are sometimes laid in the soil near corn plants and may be laid, 
even' when corn, is available, in the bottom of rearing cages that do not 
'Contain soil. Generally, these larvm, upon hatching, fail to find 'food",, 
and perish. 

' Eggs are ' yellowish-white' in color, reniform ' in shape, and about 
three millimeters long. 'The average length, of the jneubation period 
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varied eoiisidcrablj^ in the two years under observation. The follow- 
ing table shows the variation: 


IxcuBATiox Period 

Date Xo. Eggs jMin. IMax. Aver. lieiiiarks 

Hatching Days Days Days 

1914.. 110 4 25 S.2 Dry season 

1915 506 5 39 12.26 Wet season 


A single female was observed to lay 59 eggs, the average for 41 
females for an entire summer being 22.9, 

Egg-laying begins about the latter part of hlay and coiUiiiues, in 
late seasons, until the first week of August. Individual females will 
lay eggs, intermittently, over a ]>eriod of 68 days. Eggs are, as a rule, 
not laid daily by individual females. Frequently, they are deposited 
for two or three consecutive days followed hj an intermission of a few 
days. Six per day was the largest number of eggs to be laid by a 
single individual. 

Eggs require moisture, for hatching, which is furnished by the tissues 
of the plant. Eggs kept on damp soil hatched readily. Under labo- 
raturj^ conditions they were easily incubated in moist vials or on 
freshly cut pieces of corn stalk. 

Fully developed eggs dissected from recenth' killed adults always 
failed to hatch. These females, at the height of the egg-laying period, 
were never found to contain more than six ripe and three immature 
eggs at one time. 

A few days before hatching, body segments of the growing larva can 
be seen through the shell. Frequently, the brown coloration of the 
head is noticed, especially in late hatching eggs. 

Lahva 

In hatching, the egg splits at the end containing the caudal region of 
the larva and along one side. By continued twisting, the young, 
footless larva backs its way out and finds itself surrounded l)y an 
abundance of food. At this time it is scarcely larger than the egg and 
•is white in color, except the head which is a chestnut brown. Fre-* 
quently larvm, hatching ' after a short incubation period, are wdiite 
with only the mandibles of a brown hue. In the latter case, the 
wliolC' head completely darkens soon after emerging 'from the shell. 

' 'The young larva at once begins to "work up and down in the stalk, 
leaving the burrow behind it filled with castings. Before 'pupation, 
part of these castings are used to construct a pupal cell by compacting 
them against the walls' of the burrow near the tap-root., , ' The larva, 
'if head downwaM, reverses^ its position, assumes a quiescent stage ior' 
two’or undergoes a final moult and pupates- This insect 
was' observed to.iBoult'fivetimeS'*/. ^^ four larvae ma}r;iyork in 




Maize bill-bug, various stages 
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iiidepeiick-iiit burrows in the same plant, a condition often found in 
badly infested fields, xlduits, piipie, and larvae may frequently be 
found ill a single stalk. 

After becoming established in a stalk of any size, they were never 
observed to burrow through the tough, outer covering of the plant 
above ground, but do so occasionally beneath the surface. 

The length of the larval stage varies considerably. In 1914, on 
corn, it ranged from 40 to 60 days with an average of 52.5 days. The 
following table shows the length of the larval stage in 1915 on different 
food plants : 


Length op Larval Stage 

Food No. Attempted No. Max. Min. Aver. 

to rear Matured Days Daj^s Days 

Maize 337 141 69 32 42.83 

Kafir 47 6 68 32 47.50 

Cane 46 12 75 39 54.83 

Feterita 34 7 52 38 44.42 

Sweet Com 13 . 3 56 43 48.00 


In 1915, the average length of the larval stage, on maize, was re- 
duced from 52.5 to 42.83 days, almost ten days in a much cooler season. 
The minimum was also lowered from 40 to 32 and the maximum raised 
from 60 to 69 days. These results tvere obtained in an outdoor in- 
sectary and checked closely with field observations. One larva, feed- 
ing on cane, was kept alive 123 days, but died before pupation. 

Although larvse were found at work in the fields as early as June 6 
in 1914, they were not found until July 1 in 1915 and were present 
thereafter throughout July, August, and part of September. 

Pupa 

Pupation occurs in the pupal cells constructed in, or near, the tap- 
root of the infested plant. Pupin are generally found in the upright 
position which the larvse assume just before transformation. At 
first, they are creamy-white, but in from 4 to 6 days they begin to 
'gradually darken until the^^ are nearly the color of new adults. 

The pupal, lik<^ the egg and larval stages, varied considerably in the 
dwTO seasons under observation. 

Length op Pupal Stage 


Year No. to Max. Min, Aver. Remarks 

Pupate Days . Days Days 

1914 . ' 11 13 10 " 11,4 Dry season 

1915....', ' 114' 30 ,9, 13,84 Wet season 


Seasonal .Histoby ' 

There is, bpt 'One. 'generation f.annd%lly*, Adults that have .lived ^ 
through the winter will sometimes' bo abroad after their progeny are 
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Tlio foiiowiiig; urisiicc<'^;j?fiil attempt was made to get a se(‘ond gen- 
eration or at least a partial lirood. Three sets of males and three of 
females that had matured since August were placed in cf?ld storage 
ill Septeiiiher. One set was left one week, the second two weeks, and 
the third three weeks, at a temperature varying from — to +r2°h\ 
These were then removed to a greenhouse and the males and females 
put together and given summer conditions. No mating occurred and 
all adults soon died. A check, run under natural conditions, also 
failed to produce a second generation. 

Concerning hibernation, more work is necessary. A large majority 
pass the winter in their pupal cells, but those leaving the stalks in late 
summer and early fall must he accounted for before winter methods of 
control can be thoroiighl3’' successful. 

Summing up the seasonal appearance of this bili-liiig, we find the 
adults present in fields throughout the fall, winter, and larger part of 
suninier, eggs in Alaj;, June, and sometimes July, larvse from the first 
part of June to the middle of September, while the pupie are present 
from the latter half of July to the last of September. 



Fig. Diagram' representing the seasonal appearance of the maiae bill-bug 
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Natural Enemies 

Fill* ortiinately, this insect apparently has few natural eiioiiiie? siiiee, 
to date, none iiaa^'e been recorded. This scarcity may, in part, lie 
attributed to the protection which is afforded by its liaJjit ot living, 
the greater part of the year, in the corn plant. 

Near the close of the 1915 egg-laying season, four dipterous laiu'-fe 
were found liA'ing in a single egg, the only instance of apparent parasit- 
ism to come under observation. The Dipterawere not bred out but it is 
the intention to further iiwestigate this parasite during the coming 
season. 

Predaceous enemies often gain entrance to the larval burrows, 
especially when the tap-root rots in the soil. Chief among these are 
carabids, elaterids, and ants. The following is a list of enemies found 
attacking the different stages: 

Attacking egg — 

Parasitic 

Unknown Diptera 
Attacking larva — 

Predaceous 

CarabidiEe — adults and larvae 

House ant {Monomormm i^haraonis Linn.) 

Little thief ant {Solenopsis niolesta Say) 

Attacking pupa — 

Predaceous ^ 

Elaterida) — larvae 

Corn field ant (Lasius niger americana Emery) 

House ant (Moiwmorium phctraonis Linn.) 

Little thief ant (Solenopsis molesta Sa}") 

Attacking adult' — ■ 

Predaceous 

Carabidae — adults 

Little thief ant (Sohnopsis molesta Say) 

Control Measures 

The cheapest, most satisfactory, and practical method of control is 
the use of a cropping system in which corn does not follow corn. It 
should be succeeded by some crop that is not subject to injury by this, 
pest. In southern Kansas the best general practice has been found to 
keep the infested fields in alfalfa for a few years after which corn may 
be safely planted. 

The pulling up and burning of stubble has hitherto been recommended 
as an efficient remedy in controlling' this species. This is a very la- 
borious and, impractical ta.sk on a,. 60 - or 80-acre .fiield and is not very 
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effective because many beetles leave the tap-root in early fail aridj 
as 3"et, their winter quarters are not known. ]\loreover, 

infested plants break off easily" when pulled out and often, even when 
the greatest of care is exercised, beetles are left in the lower part of the 
tap-root. 

Swamp grass in and around infested fields should be destroyed as 
well as voiiiiiteer corn or sorghums. As in the control of man^^ other 
insects, weeds, rubbish, and trash should be cleaned up to destroy 
hibernation quarters. 


President Glenn W. Herrick; Any discussion of this paper on 
the maize bill bug by ]\Ir, Hayes? 

I\1r. WiLLiAi\i Moore: I would like to ask Mr. Hayes if he ever 
tried cutting stalks off quite low, if there was any difference in the 
successful hibernation of the insects? 

‘Mr, William P. Hayes.: In fact it is the best way to get a supply 
of beetles, to pull up the roots in the spring. 

Mt, William Moore: The reason I ask is that in South Africa an 
insect hibernating under similar conditions can be controlled if the 
stalks are cut low. They freeze out when the weather is 15 or 20 
degrees above zero. 

President Glenn W. Herrick: Aloths or beetles? 

Mr. William Moore: Moths, Secamia fusca. 

Mr. a. H. Beyer: In my observations in the south in one field in 
particular where the stalks were cut low and lots of trash had 
accumulated, I did not find any change. They hibernated as well in 
the fields adjacent. 

Mr. Z. P. Metcalf: There is one thing that I would like to say 
about a nearly related species (S'phenophonis callosiis Oliv.) that we 
have in North Carolina, In the fall of the year all the adults evidence 
a desire to take to flight; at no other time of the year have we noticed 
anj^ attempt on the part of the Southern corn bill bug to in fact 
earlier in the season our mated pairs have frequently been left in open 
cages for days at a, time and the beetles made no efforts to escape. 
This, together with the fact that the adults seem to disappear from the 
fields ver>" suddenly, leads us to believe that there might be a fall dis- 
persal flight but so far all our efforts to demonstrate such a flight have 
been without success, 

I would like to ask Mr. Hayes if he has observed any such flight, 
for although our evidence is purely circumstantial it seems to point 
in that general direction and I thought that perhaps someone else had 
been more successful' in making these observations than I have. 
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]\Ie. William Hayes: I have had no experience in that line but I 
thought it was mice that carried off the missing bugs. I have always 
kept them in open cages. I do recall one instance sonietiiiie in the fall 
that I wondered at the disappearance of several bugs out of a certain 
cage. It is possible they might have flown away. 

Me. Z. P. jMetcalf: I do not attribute the sudden disappearance 
of the Southern corn bill bug from our open cages to the work of 
mice for I actually saw them fi}’' away. 

'AIr. F. AI. AYebster: I would like to ask if anybody has any proof of 
their leaving the field at all. AA’^here corn follows corn, if you alternate 
by a crop of cotton, no difficulty results vdth the next crop. One of these 
species was worked over and published by the Bureau of Entomology. I 
believe where corn has followed corn for two or three years, a rotation 
of crops, except of kafir or something of that sort, is necessary. 

AIr. Z. P. AIetcalf: In our experience in North Carolina we have 
not been able to find any constant differences where corn follows corn 
or where corn follows cotton. As a general principle the corn bill bug 
is worse where corn follows corn but this is not alwa3"3 the case. And 
from ouy experience it is not safe to recommend .crop rotation as the 
only reined}’- necessaiy for the control of the Southern corn bill bug. 
I have in mind now a field of considerable elevation where the corn 
bill bug was worse, although the field was in cotton the y^ear previous, 
than it was in an adjoining field of lower elevation and hence more 
likely^ to be attacked by bill bugs that had been in corn the y^ear pre- 
vious. This same condition has been noted in various localities and I 
would like to ask Professor AYebster, therefore, if there was not some 
other factor of more importance than crop rotation involved in the 
field of corn on the ^bShannon house place” wdiich is illustrated in his 
bulletin on the Curlew bug.” A heavy' application of fertilizer will 
make corn grow very^ rapidly^ and escape the attack of the corn bill 
bug. And in the past cotton farmers have been in the habit in North 
Carolina, at least, of making heavy applications of fertilizer to cotton 
and none or onty a very light application to corn. A great deal of 
this fertilizer might be held over in the soil until the following year 
when it would make its presence felt on the corn crop. Time of plant- 
ing is also a very important factor in the control of the corn bill bug. 
Either one. of these factors might account for the fact that one could 
tell to the very row which part of the field had been in cotton the 
year previous 'and which part had been in corn but from, a pretty 
extended study of this insect in the field, it is hard for me to believe 
that there would be anything in the mere fact that the field had been 
in cotton the ymar previous to prevent the corn bill bug from attacking 
'the corn. : ' ■ ' 


0 
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Mr. F. ]\I, Webster; I do not think any fertilizer was used at all. 
There might ])e a difference bet\Yeeii the loW' land and the high land 
i n X ort h C arolina . 

FIe. Z. P. FIetcalf: The reason I mentioned the fact that the field 
ill which corn followed cotton was a field of eonsideralde elevation 
whereas the field in which corn followed corn was much loweY was lie- 
cause all other things being equal corn bill bug injury is much worse 
in low fields than it is in high fields, yet here was a case the exact 
reverse of this. I do not wish to leave the impression that crop rota- 
tion is not of some benefit in our fight against the corn liill Img. What 
I w^anted to say ivas that I can see no reason w'hy the corn bill bug 
should not spread to fields that had been in cotton the year previous. 
At least I can see no reason why the corn bill bug should stop in ad- 
joining fields at the very row^ where the Cotton field commenced, unless 
there was some other factor, such as time of planting or kind of fertili- 
zation involved. 

Mr. H, a. Gossard: I w’ould like to ask if any of these gentlemen 
can tell me if there is aiiy evidence that stirring or cultivating the in- 
fested land has any effect on the insects; by being disturbed the}" might 
be excited to flight and leave the field? A few^ Ohio farmers have writ- 
ten me that by very industriously cultivating the corn at the time of 
attack, the attack ceased. 

Mr. Z. P. Metcalf: We have tried thorough cultivation in the 
same plot with practically no cultivation and wliile corn does not grow 
as w^ell wdiere' it is not cultivated yet it wms impossible to notice any 
very great difference in the amount of injury between the cultivated 
plot and the imcultivated plot. 

Mr. William Hayes: I know’" of a field where the corn was burned 
in earl}^ spring. I found bugs in the stumps after the fire had passed 
over them. 

Mr. S. J. Hunter: As I see it, Mr. Hayes has placed the em- 
phasis on the right point; viz., rotation of crops. 

In the case of the Diabrotieas in corn it has been our experience 
that no serious injury occurs until after corn has been planted in the 
same ground for three 3"ears or more. 

President Glenn Wa Herrick: We will now have the next paper' 
by Mr. Schoene. 
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THE ECONOMIC STATUS OF THE SEED-CORN MAGGOT 
(PEGOMYA FUSCICEPS ZETT.)' 

By W. J. ScHOEN'E, Blacksburg, 

This insect is knoAvn as the seed-corn maggot, tiioiigli it is said 
to injure sprouting beans and peas, seed potatoes, and the roots of 
■cabbages and onions. The early history of the species has been 
fully treated by Sliiigerlandy Chittenden^ and others. P. fusciceps 
attracted much attention during our study of the cabbage maggot 
and at times it was difficult to tell from collections of adults which was 
the more important species. There have been some specimens of 
fusciceps in practically all our collections of adults of P. hrassieWj 
the numbers varjdng with the season and the location where the flies 
were captured. In one experiment in wdiich the adults of hrassicce 
were collected as they emerged from a badly injured cabbage seed-bed^ 
the males of this species constituted 23 per cent of the total number of 
males. In s^veepings of pea-fields or wild mustard, males of fusciceps 
were frec|iiently more numerous than those of the associated species. 

Because of the uncertainty of the part played by this insect, some 
efforts were made to ascertain its habits and to find its other hosts. 
To that end many large fields of peas, beans and potatoes in Ontario 
county, New York, w^ere examined for injured plants. However, 
ver}" few infested plants were found and for a period of eight years 
only a few cases of injury w'ere ever reported from that region, though 
peas, beans and potatoes are among the principal crops. In spite of 
our efforts, the importance of the insect was a matter of some doubt 
until the following observations were made. 

During the autumn of 1911 a number of examinations of the crop 
remnants of a cabbage field were made to secure material for breeding 
experiments. The field in question contained a large number of 
sprouted cabbage heads; that is, heads that had ripened and then 
because of abundant moisture had put forth new growth. These 
heads contained terminal sprouts eight to fifteen inches high, ilfter 
the head is broken it is no longer marketable, so these had been left 
in the field after the crop was harvested and many of them had become 
infested with maggots. Apparently the eggs had been deposited 

^ Contribution from the Department of Entomology of the New^ York State Exper- 
iment Station, Geneva, N. Y. 

2 Coroell Agr. Exp. Sta. Bui. 78, p. 499. 

3 u, X). A. Ent. BuL 33, p. 84. 

« Jour. Eco. Ent. 4: 210. , ' ' 
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afc the point where the sprout had ])rokeii throiig'li the head. These 
sprouted caljbages were in various stages of decay. Some of the de^- 
cayed parts of siicdi plants contained a niunber of fuscieeps iarviCj 
while heads that were not decayed contained no fusciceps larwe^ 
although more or less infested with larvie of hrassicw. These condi- 
tions suggested that the laceration of the plants I)}'” the larvie of hnx.'^sicce 
and the development of areas of decaying tissue had made the heads 
attractive io fuscice])s. In all onr examinations of material in wliicii 
hmssfau larva? were breeding there has been eveiy indication that this 
species jirefers sound tissue. This fact^ when considered in connec- 
tion with the well-known range of food materials of this species, has 
led us to belicAX strongly that at least in this instance fuscdceps was 
largely a secondary pest of the cabbage, attacking the plants only after 
rotten tissues developed. 

However, in going over some of the accounts of the work of P. 
fusciceps it is evident that some entomologists have believed the insect 
to be capable of causing injuries to growing crops. Chittenden^ 
states that ‘’‘ the seed-corn maggot was observed during April and May 
doing great damage to late planted beans in the vicinity of Diamond 
Springs, Va. In certain areas rows w^ere entirely killed off, necessi- 
tating replanting.’' Also, ‘^during the spring of 1909 extensive injury 
to seed potatoes was incurred in Tidewater, Virginia.^^ 

Although F. fusciceps has been reported as injurious many times there 
are a few writers who have suggested that cool, w^et weather has 
something to do with the appearance of the insect in sprouting seed. 
Fletcher- says, ‘'‘Corn sown during a cold, wet period by which germi- 
nation is unduly delayed is very liable to be attacked b^^ the corn-seed 
maggot.” During 1910 the farmers in certain sections of the central 
west beeaiiie rniieli alarmed because large areas planted to corn failed 
to germinate and upon examination found the seed to be infested with 
small worms. Regarding the outbreak, Dr. Forbes^ makes the follow- 
ing statement: *'‘The insect injury is due to two insects, called respec- 
tively, the black-headed grass maggot and the seed-corn maggot, 
both of wdiicli are particularly liable to infest seed corn which has 
been in the ground a long time, either dead and decaying, or softened 
and possibly sprouting, but delayed in growing. Injuries by these 
insects are at present, I think, not so serious as they seem, the main 
damage being done by the weather.” 

In conclusion, there are positive indications that, the insect does 
occasioiialy feed upon partially decayed matter, but we have no 

1 Va. Track Exp. Sta. (Norfolk) Bui. 2, p, 34. 

^ Central Exp. Earnas Ottawa Bui. 52, p. 35-36, 

® Ohio Farmer, p. 702, 1910. 
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evidence to show that it will not also feed upon health}' plant or animal 
tissue* It is believed that if entomologists would study the conditions 
favoring the development of large numbers of P.fusciceps, its economic 
status would soon be determined. 


j\Ir. J. M. Aldrich: Recently in Michigan I had a conversation 
with Professor Pettit, and he told me that this fiy is very injurious to 
beans in that state, destro 3 dng the young plants. I also heard the 
same complaint about its habits in Canada, when I was lately at 
Ottawa. It seems to be very important. 

]\Ir. T. H. Parks : In regard to the injury this insect does to beans, 

I wish to add a little to wdiat Dr. Aldrich has said. In southern Idaho 
during the spring of 1914 Pegoniyia fiisciceps appeared in wholesale 
numbers in bean fields, the maggots attacking the sprouting beans 
after the young plants had developed the second leaf. Inasmuch as 
the young plants were soon killed, there was certainly circumstantial 
evidence that- the maggots were attacking the living plant beneath 
the surface, and also the sprouting seed. The injury extended over 
several large areas ranging in altitude from 2,800 to 4,500 feet, and in 
some cases the crop was entirely destroyed. They were also seriously 
injuring potatoes and in some cases w'here potatoes followed a wheat 
crop of the previous year. 

I reared P, fiisciceps from maggots found in the bulbs of young 
wheat plants in Kansas in 1909, and can add this host plant to the 
list presented by Mr. Schoene. It is doubtful if -wheat constitutes a 
favorable host plant for this insect, although in Idaho I have noticed 
serious infestation to potatoes where this crop followed wheat. 

Mr. N. F. Howard: This species formed a considerable per cent 
of 10,000 adults of the three species (brassicce^ fuscicepSj cepetonim) 
caught at Greenbay, Wis., last summer. It was also found hibernating ^ 
in the pupal stage in onions, and was bred from both cabbage and 
onion. 

Mr. George A. Dean: In Kansas, I found in two or three cases 
that corn was badly infested where it followed w'heat. I do not know 
whether the maggots infested the. wheat planted the previous year, 
hut I did find that it Tras much worse in the two or three corn fields 
ivhich followed wheat. ^ 

President Glenn W. Herrick:: We will now hear the paper by 
Mr. J. G. Sanders. • ' 

RECORBS OF LACHNOSTERNA IN WISCONSIN ^ 

^ By J. 'G. Sanbbbs, ilfadiscw, Ifw. ' ' 

(Withdrawn fpr pubfieation elsewhere) ' ,, .t ' .v'-’yv;: 
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President Glenn W. Herrick: I know there are many comments 
that coiiki l:>e made on this but we thought it might be best to defer 
discussion until we have had the paper by kir. Davis. 

A REPORT OH WHITE GRFB INVESTIGATIOMS 

By J. J. Davis, West Lafayette, ImL 
(Paper not received in time for piibiieatioii) 

President Glenn W. Herrick: Now these interesting papers 
are open for discussion. 

jMr. E. P. Felt: I wish to inquire if any attempt has been made 
to destroy the white grid:) in the fall before it goes any depth into the 
soil? In September I found them mostly a quarter or half an inch 
below the surface. I wonder if there is any tvay of destroying them 
early. ' 

Mr. j. j. Davis: We have made no effort to destroy them except 
by fall plowing. It cannot be depended upon to control the grubs 
except in years wdien they are transforming to pupae and then fall 
plowing, especially earlj" plowing will clestro^^ from 75 to 95 per cent 
of the prepupae, pupae, and recently issued beetles. 

Mr. G. G. Ainslie : I should like to ask Mr. Sanders if he can tell 
the proportion of sexes that came to light at night? 

Mr. j. G. Sanders: We have no records in Wisconsin regarding 
the time of appearance of sexes in evening flights. It takes a great 
amount of w'ork in collecting and determining large numbers of beetles* 
We W’ere assisted in this w’ork b}^ Mr. Neal F. How’ard and j\Ir. Stewmrt 
C. Chandler. 

Mr. T. j, FIeadlee: The wdiite-grub problem in New^ Jersey ap- 
pears to differ from that w*hich has been described. Most of the dam- 
age lias been done to lawms, golf greens and strawiierry fields. In 
none of these places, except in the last, can w^e use the means of con- 
trol ordinarily recommended. Because of this fact we have made 
preliminary trials of soil fumigants. • The tests with carbon bisulphide 
indicated that three quarters of an ounce to the square foot wmuld be 
sufficient to destro 3 ’‘ all the grubs infesting red-shale soil, providing the 
work were done when the soil wms just w^et enough to work wmll and 
the temperature 70° to 75° F. The experiments in the same series 
indicated' also that one ounce of the carbon bisulphide per square foot 
would not serioiisl^^ injure blue grass or wiiite clover under the condi- 
tions of temperature and moisture above stated. 

Mr. William IMoore: I was interested in Mr. Sanders'' paper as 
w^'e have been doing a little wffiite-grub work in Minnesota. The one 
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point I was rathei' interested in — -he speaks about the differences of 
distribution of species in small areas. In IMinnesota we find a pre- 
dominance of L. fusca in southeast f^Iinneapolis, while in St. Aiitiioiiy 
Park, three or four miles distant, we found L. riigosa most abundant. 
Ill StiihYater there is a large per cent of fusca and duhia. IVe found 
diihia and grandis were northern species. On the north border in 
collecting w^e found them very abundant on the west and again while 
coming in on the eastern border, while the central showed grandis 
most abundant. One collection at Stillwater, where we w’orked 
three-fourths of an hour, w'e found grandis^ duhia and fusca. I was 
surprised at the predominance of females as you usiiall}’- find a pre- 
dominance of males. 

Me. J. G. Sandees: In taking records of individuals it is necessary 
to make note of the rate found in the early part of the flying season. 
After the middle of the season w^e find ten to one ot fusca. 

Mbs. L. C, E. Smyth: I happen to be rather familiar with the life- 
histories in Porto Rico and wms interested in one of the discussions wdth 
regard to variation of, occurrences. Porto Rico is some forty miles 
wide and the species that occur on the northern portion are quite dis- 
tinct from those on the southern. They have not been identified 
but have been given locality names. 

The life-liistoiy of one species covers a period of from tivo to five 
3 mars. I happen to know that in Porto Rico the life-history of another 
species of w-hite grub has been shortened to seven months, from the 
laying of the egg to the issuance of the adult beetle. A number of 
species may pass their life-history in thirteen months. The cli- 
matic conditions are such that they do not need to bore deep into the 
earth. The avemge temperature in summer is 72*^ and in winter 70®. 

AIk. J. J. Davis: I wmiild add that there seem to be at least three 
factors limiting the distribution of different species, namely — ^soil, 
trees and elevation. Certain species are found in sandy soils which 
do not occur elsewdiere and vice versa. The food preference of the 
different species of beetles varies considerably as is showm by our 
collection records. The effect of elevation is w^ell shown by our 
collections at Lafayette where w^e have three elevations; one along the 
Wabash River which is sometimes overflow’ed, one a little higher up? 
say about 75 feet, and a third about 'twm miles back wliich is probably 
75 to 100 feet higher than the second elevation. ' In the lowest area 
at Lafayette and in the low ground elsewhere in the state we find 
Lachnosietna vehe?7iens common and not occurring at the higher eleva- 
tions and adversel}?' we find species which occur only on the highest 
elevations. ' , ■ 

Adjournment, 5.00 p, m. ' 



136 


JOURNAL OF ECONOiSilG ENTOMOLOGY 


[VoL 9 


Afternoon Session 
Wednesday, December 29, 1915, 1.30 p, m.. 

President Glenn W. Herrick: We will have the first paper this 
afternoon by Mr. Schoene. , , 


NOTES OMTHE BIOLOGY OF PEGOMYA BRASSIC^ BOHCHEi 

By W. J. Schoene, BlacJcshurg , Va , 

This paper deals with some conditions that affect the number of 
broods. The spring brood of adults or those emerging from the over- 
wintering pupa.\ are comparatively regular in their time of appearance. 
This fact has been vouched for by many entomologists. The time 
that the first flies emerge in the spring depends somewhat upon the 
weather. During six seasons the first individuals were taken about 
the time the Windsor cherries were in bloom, or between the 1st and 
16th of May. By covering small areas of infested cabbage fields 
with cloth screens, and catching the flies as they came. from the soil, 
it was learned that the adults emerge during a period of five weeks or 
longer. Our results also suggest that the time the flies first appear 
in spring may be influenced by such characters as type of soil, depth 
to which the field has been plowed, and the slope of the land. 

The adults maturing in mid-summer are very irregular in their time 
of appearance. There are probably several factors that contribute 
to this irregularity, 4jiit it is primarily because the jmunger stages of 
the insect are affected by the weather, and that the pupal stage may 
be greatly prolonged. This irregularit}^ in the life-history of the insect 
was noted by Slingeiiaiid, who states as follows: Most of the puparia 
under our observation gave out the flies in about twenty days» in 
June; with some it lasted only fifteen days, with quite a number, 

nearly two months, with others three months Slinger* 

land also observed that, ’'T.iiese are very surprising facts when one 
understands that all of these puparia came from the first brood of 
maggots. There is no hint in literature to any such retardation in 
development.” We have iloticed this delay of development as de- 
scribed many, times. At first it wms believed to be due to unnatural 
conditions maintained in the breeding cage.. Hownver, by placing 
the insects outside, and by screening ]3ortions of fields containing 
infested plants, we learned that' the retardation behavior mentioned 
by Slingerland occurs regularly, each summer, in western New York. 

1 Contribution from the Departmentof Entomology of the New York State Experi- 
ment Station, Geneva, N. Y. 
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After this fact had been determined certain simple experiments 
were initiated, the results of which have shown that this delay or 
retardation is much more apparent under some conditions than others. 
These results are stated tersely as follows: First, when the puparia 
were held at a temperature in wiiich the daily maximum readings aver™ 
aged 78°' F. and the minimum readings averaged 56° F., the so-called 
delay in development wms practically absent, only a small percentage 
of the individuals being affected. Second, when the puparia were 
held at a high temperature, such as freciuently occurs in western 
New York, a small number completed their development several days 
sooner than usual, while others remained quiescent and showed no 
visible development, while the high temperature was maintained. 
By holding these retarded individuals at a low temperature some were 
able to finish their development, though many died. 

This behavior of the species has been interpreted in the same way 
as that outlined by Osborn^ and Webster- for the ilessian fly, which is, 
namely, that high temperature or severe drouth causes a retardation 
of developing larva) and pupso, which lasts until low temperature 
returns. 

The effect of this retardation behavior on the life-history of the 
insect in western New York is very apparent by a stud}^ of breeding 
records and observations made during the summer of 1909 and 1911. 
In 1909 there were three w^ell-marked broods of adults. The first 
brood emerged during the latter part of May and the first of June; 
the second brood flies appeared during the latter part of June and 
continued to emerge through July, and the third brood emerged 
during the period of xliigust 26 to September 27. These data were 
secured by covering large numbers of infested plants with cloth screens 
and capturing the adults as they issued from the soil. However, the 
adults were abundant everywdiere about cabbage fields during the 
periods mentioned. In 1911 the situation was very different. The 
first brood of adults emerged as usual. The second brood was marked ' 
by the appearance in cages of a few individuals between June 30 and 
July 6. No adults emerged in the laboratory between this date and the 
first of September. During this period adults were very scarce in the 
field. A few of our first-brood pup^B gave out flies between August 31 
and September 9, but adults ■were still very scarce in the field and con- 
tinued so until the 23d of September. However, they were conspic- 
uous in cabbage fields from the above date' until October '8. The 
third brood appeared so late that many of the adults, eggs and larv®' 
were destroyed By the cold. 

iU.S.Eiit/BuL 10:24. '' ' 

^U.S.EiWCir. 70:11. 
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To Slim lip, there were three eifective l^roods of this insect in 1009 
while during the summer of 1911 there was only one brood of insects 
present in siiffieieiit numbers to be of economic importance. In lYest- 
erii KeT\" York there are two periods each year when acluits (un l:)c toimd 
about calibage ijlants — -in the spring, and in the fall. The spring adults 
come largely from the autumn brood of larviUj though some flies are 
from delayed piipie of the first and second generation of the previous 
season. The adults found in the autumn are from both first and 
second brood piipin. 


President Glenn W. Herrick: Is there any discussion? 

]\Ir. T. J. Headlee: I should like to ask to what general cause 
the speaker ascribes this retardation. 

Me. W, J. Schoene: After observing this insect for eight seasons, 
we have decided that the insect thrives best in a cold moist climate. 
The iiormai summer weather in Western New York is unfavorable to 
the species and, like some other insects, it remains dormant during the 
summer period. 

, ]\Ir. T. j. Headlee: I would like to ask whether moisture plays a 
part. 

Mr. W, j. Sceioene: Moisture and temperature are veiy closely 
related and it is difficult to separate the influence of these conditions. 
Judging from some experiments out of doors, moisture had little to do 
in causing this delay and certainly has no effect after the larva pupates. 

Mr. W. C. OTaane: This question of delay of individuals brings 
to mind the life-history of the apple maggot: We found a part of the 
individuals of that species leaving the pupal stage the second summer 
instead of the first summer. These irregularities occurred with groups 
of individuals, all of which so far as human measurements could 
determine, had the same physical surroundings. This appeared to lie 
a characteristic of the species, as much a part of its nature as any of 
its obvious physical characteristics. In effect it provided against the 
serious results to the species that would otherwise follow non-fruiting 
of apple trees in large areas. 

]\Ir. T. j. Headlee: It seems probable from the results of the 
work in other biological lines that activities of an organism incident 
to an inherited physical or chemical structure are initatecl hj stimuli 
arising from its environment and that these stimuli can be found and 
measured. 

Regarding the impracticability of separating the effects of tempera- 
ture and moisture, I desire to say that my experience indicates that 
the operation is one which requires proper machinery. 
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Mr. H, a. Gossard: In some cases I have had them carrying over 
until the tiiird year where normally their development takes place in 
one, with the temperature and moisture conditions practically ideiiticaL 
Why they should carry over except for the propagation of the species is 
more than I can say — why a certain number carry over until a third 
year rather than come out the first and second year. 

Mr. T. J, Headlee : It seems to me that we are making the mistake 
of assuming that temperature and moisture are the only important 
variables in the insect environment. As a matter of fact temperature 
and moisture are onW two of a number of factors, and the fact that 
insects show differences in behavior when subjected, to exactlx' the 
same temperature and moisture is no reason to conclude that the 
stimuli which initated the activities resulting in these differences 
can not be found and measured. We must remember that variation 
in light, barometric pressure, and various chemical stimuli have not 
been taken into consideration. 

President Glenn W. Herrick: We will now listen to the next 
paper, by Air. Geo. A. Dean. 


THE HESSIAN FLY TRAIN 

By Geo. A. Dean, EntomologiMj Kansas State Agricultural Ex 2 )ermient Siatio7i 

Since its first appearance in Kansas as an important factor in wheat 
production, the Hessian fly has alternately disappeared and reappeared. 
During the forty-four years of its known presence in the state it has 
produced seven different outbreaks, the last and the greatest of which 
destro 3 ^ed not less than fifteen million bushels of the wheat of the ' 
1915 crop. Believing that not only the attention of the farmers 
could best be called to the seriousness of the infestation, but also that 
more interest could be created in the control methods and that a 
larger number of wheat-growers could be reached within a short time, 
the Kansas Agricultural College decided to request the Santa F4 Rail- 
way Company, which had a large mileage in the infested districts, to 
rim a Hessian fl\^ train. In previous years a number of special insti- 
tute trains had been run by the Santa F6 and the other principal rail- 
way lines in the state, but to operate an exclusive insect train was a 
new departure. However, the Santa Fe, which' has alwa^^s stood 
ready to cooperate with the College and Experiment Station, granted 
the request. 

A chart of the infested districts was furnished the Dean of the 
Extension Division who met wuth the officials of the Santa F6 and 
prepared a schedule consisting of sixty-two stops. It was left entirely 
with the College to decide as to, the best time to run the train and; it. 
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was felt that, inasiiiiich as the methods of control of the fly should 
begin as soon as possible after harvest, the best and most opportune 
time for the train would be the week just before the beginning of har- 
vest. 

The train consisted of a baggage car, two modern steel day coaches, 
each with a seating capacity of eightyreight persons, which were used 
for lecture cars, and a private car, consisting of parlor and observation^ 
dining and sleeping compartments. It Tvas understood at the begin- 
ning that the train %vas to be an exclusive Hessian fly train and thus 
it w'as advertised as the Hessian Fly Special, operated by the Kansas 
State Agricultural College in cooperation with, the Santa Fe. The 
speakers consisted of three entomologists of the Agricultural College, 
one entomologist of the United States Department of Agriculture, the 
head of the Department of xlgronom^^, the Superintendent of 
Farmers’ Institutes, of the College, and one county demonstration 
agent. In addition to the lectures, the company consisted of the 
agricultural agent of the Santa Fe, the publicity agent of the Santa F6, 
the publicity agent of the College, and representatives of some of the 
principal newspapers and farm publications. The divisional siiperim 
tendents and roaclmasters accompanied the train over their respective 
divisions of the road. 

Addresses W'ere made at all of the sixty-two places Scheduled. In 
fact, at nearly all the places the attendance was such as to recpiire 
two speakers and, on several occasioms, it required a third speaker to 
accornmodate the large crowd. If the attendance did not exceed 
tw^o hundred, ttie tw^o speakers took care of them i,u the lecture cars, but 
where the crowd was over two hundred the overflow was taken in the 
waiting room of the depot, where a speaker was proAoded. Wliere 
there was not an opportunity for the insect train to stop, a lecturer 
wms dropped off to hold a meeting at the depot or an iip-town place. 
Later the man would be picked up by one of the regular trains and left 
at a station where the Hessian Fly Special was scheduled to stop. 
Or a man would .be sent ahead on a regular train to hold a meeting 
and ivould later be picked up when the Special came through. In a 
few" cases speakers were taken to neighboring towns in automobiles. 
During the entire trip, every speaker on the train gave practically 
the same Hessian Fly talk. The entomologists and the agronomist of 
the College prepared the speech, copies of wdiich were furnished not 
only to the speakers, but also to ail the railroad officials and publicity 
men who accompanied the train. The publicity men prepared before- 
hand all the articles to be used by the newspapers in the places where 
addresses wmre made. In other words, every address given and every 
newspaper article, published had just one message and that was tlie 






' ■ ^ 




Hessian special; IMcPherson, attendance 2S6 




Februan^j '16] 


DEAX; HESSIAN FLV TRAIN 


141 


seriousness of the infestation and what should be done to protect the 
crop of the next year. It is the opinion of the writer that rniieli of the 
success of the Hessian fly train and the good accomplished were due 
to the fact that all departments and all persons eoncenied were to- 
gether and that nothing was said or done but what met with the 
approval and recommendation of eveiy one. The fact tliat tlie very 
methods advocated for the control of the fly were in keeping with 
the very methods recommended by the Agronomy Department and 
which the progressive and successful wheat-growers knew should be 
practiced for niaxirnum yields^ appealed to the better judgment of 
even the most skeptical ones. The time allowed for each stop was 
about forty minutes. The speakers usually arranged for a few min- 
utes'’ discussion before closing the meeting. Specimen cases, charts, 
and illustrated material ww^re used in nearly all lectures. As the iiieii 
left the lecture cars or the waiting room they were given circulars 
on the Hessian fit” and the preparation of the seed bed for wdieat. 
The Hessian fly circular wms printed primarily for the occasion. It 
was simply a timely article emphasizing the methods of control and 
closing with a brief life liistory of the fly. 

In nearly all cases large crowxls met the Hessian Fly Special and the 
total attendance for the iveek was appproximately seven thousand. 
The farmers came with a desire to learn of better methods of farming 
which wmuld reduce the loss from the Hessian fly. A remarkable in- 
terest was taken in what the lecturers had. to say. At Stafford, Kan- 
sas, for example, 317 farmers met the train, and after the cars 'were 
filled an overflnw meeting wms held in the station. Three men were 
giving the Hessian Fly talk at the same time. There were seventy- 
six motor cars, representing seventeen different companies, parked 
near the station. 

Mr. Frank Jarrell, the publicity agent for the Santa Fe, at the close 
of the wTck, said is beypnd doubt one of the most successful insti-' 
tute trains ever operated hj my company. The vitally interesting' 
thing to me wms the interest in better farming, shown by the men who 
met 'the train. The very evident wish which these men have shown 
to, learn of Hessian fly control indicates a very hopeful future for 
. Kansas agriculture, for it shows that there is a more general belief than 
•ever in scientific agriculture, which, after all, is. nothing more nor less 
than business farming/’ ' ' 


' Pbesiuent GnBNxr ,W. Hbrkick': It, .seems to,: me that it will be 
well to defer. discussion, until waKave the paper by Mr. ,Gossard which;;' 
iolows, 'Closely the same’iines,^ A;,, ,j 
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COUNTY COOPERATION TO REDUCE HESSIAN FLY INJURY 

By H. A. GossakDj Woo,^tcr, Ohio 

Our first effort in Ohio to completely organize the farmers, in a 
definite territory, to act as a unit in choosing the clatr-^ for seeding 
wheat, was made the past fall. Since our success in inducing almost 
every farmer in a whole county to cooperate with us Avas unexpected, 
especially so, since our effort was concentrated on one township only, 
it may be worth while to describe the method followed. 

The fii’st steps toAvard organizing w^ere taken by a few fanners of 
Elizabeth ToAviiship, Miami County, where the crop had been partially 
destroyed by the fly for scA^eral consecutiA^e seasons. These requested 
the aid of their County Agent, AL G. Thomas, w^ho Avas superintendent 
of the Miami County Experiment Farm, and he, in turn, requevSted 
my help in the movement. To enlist interest a meeting was arranged 
for at one of the Aullages of the township. Three or four of the most 
successful farmers of the township were put on the program to give 
fifteen-minute talks on various agricultural topics which they were 
specially qualified to discuss. This insured a croAvd draAAUi from all 
parts of the township. I was invited to discuss the Hessian fly for a 
half hour, after w’hich an organization was made, one man being ap- 
pointed in each school district to induce his neighbors to sign a pledge 
to await the advice of the Station Entomologist and the Count}?' Agent 
before seeding. I think the pledging feature was not altogether suc- 
cessfully AArnrhed, nor do I consider it either a necessary or even a 
desirable part of such a campaign. Most farmers are AAdlling to wait 
for any reasonable length of time for a signal to sow, but nearh^ all 
will balk at binding theinseh^es to aAvmit the decision of a man lAdio is 
personally somewhat of a stranger to them, and who might, to their 
minds, turn out to be an impracticable, Ausionary. These school- 
district coBimitteemen AA’ere of great use, howmA^er, in solidifying senti- 
ment, distributing literature, etc. 

My next stepA\ms townite to Professors Dean and Haseman, both of 
whom I kneA\" to haA’^e had some experience with this cooperative plan 
of seeding, and obtain from them a statement of results. I also re- 
quested the names of county agents who had had experience with the 
"Work, and of farmers aaTio had giwn wheat, under the plan. Three of 
the Kansas county agents AATote me, at Professor Dean^'s request, 
giving me their wmrking plans and results. Eight or ten Kansas far- 
mers also responded to my appeal for a statement of their experience. 
These letters from the farmers proved very useful, since a farmer will 
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sometiriies accept the testimony of a fellow farmer iiioro quickly than 
he will that of a professional entomologist or of a county agent. Mul- 
tiple copies of all these letters were made and put in ilie hands of the 
county agent, and were given to some of the committeeinerL Pai't of 
these were published in the local newspapers and the county agent 
published reports in the county papers of ail public meetings. 

However, the eliiieliing factor, which rendered ail this publicity work 
effective and influenced all the farmers of the county to fall into line 
without aim organized solicitation, outside of Elizabeth township, was 
the installation of a breeding cage and the keeping of an egg-laying 
record at the County Experiment Farm. Had the farmers thought w^e 
were merel}" guessing at the date wiien the flies had gone, some of them 
would doii))tless have concluded that they could do just as good a job 
at that, as an entomologist one hundred miles or more awmy; but when 
they realized that tve had a deflnite method for determining wiien the 
brood wms past in their own county ^ under the conditions of IQlo, all 
w^ere willing to wmit for any reasonable length of time to learn our 
results; in fact, they w^ere afraid to disregard them. 

The breeding cage was simply a wooden box two or three feet long, 
about tw^o feet wide and perhaps sixteen or eighteen inches high, 
without any bottom and a small hole in the middle of the top, over 
which a lantern globe was placed and covered with cheesecloth. 
Stubble and top soil, containing piiparia in abundance, wms eolleeted 
from a plot badty infested the preceding season, dampened, and put 
into the cage September 14. This, I attended to personally, and the 
next morning gave to the county agent, Mr. Eastwmod, wiio had 
succeeded Mr. Thomas, instructions for making the count and dif- 
ferentiating the fly with a magnifying glass from the other flies ap- 
pearing in the cage. A daily record of the hatch was thenceforward 
kept. He was also taught to recognize the eggs on the wiieat lilades, 
and a few^ daj^s later he marked 100 wiieat plants, located at intervals 
down a suitalile drill rowq by putting hog-nose rings about them. All 
eggs w’ere removed from the blades of these plants by rubbing them off 
with the finger, and the next day and each succeeding day, thereafter, 
the eggs were counted and then removed. The egg-laying record will 
show a maximum rate of egg-laying in the field a few" days after the 
maximmii emergence of flies' in the cage. When both records show 
that the crest of the brood is well passed, and w^eather conditions for 
the season have been normal, or without a marked deficiency of mois- 
ture, it is usually best to recommend seeding, since the wheat will not 
be up and inviting to the flies for ten days or two weeks after it is' sown, 
and by that time practically all of the flies will have disappeared. 
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We planned a,-t first to publish daily, in the county papers, the record 
of the hatch and of egg-laying, to insure control of the more hasty 
farmers, ljut Mi\ EavStwood judged this to be unnecessary, and so the 
record was not published until September 27, when I advised that the 
signal be given to seed. Mr. Eastwood was able to learn of only a few 
fields in the county that had been sown at that time. Nearly all of 
the seeding was done between October 1 and October 20 and during 
the fall developed no fly. The prospects for a good crop, wholly free 
from the fly over the whole county, would be perfect were it not for the 
numerous puparia which have developed in volunteer wliea,t, scattered 
through the clover fields, many of which have not even been pastured. 
Puparia can be found quite plentiful^ even in rather closely grazed 
clover fields. 

A similar plan was followed in Clermont Count}’', but, owing to a 
later beginning, was not so generally successful. However, County 
Agent Herron expressed the belief that a great majority of his farmers 
had awaited his advice, and that in another year tliq cooperation could 
be made practically unanimous. Very similar results were reached in 
one of the townships of Greene County, adjoining Miami, the unofficial 
management there awaiting the advice of Mr. Eastw^ood, because they 
^had no county agent, nor any county farm of their own, on which to 
conduct the breeding tests. 

Codperative sowing in Ohio is bound to be only partially successful 
during droughty 3 "ears, because of the flies issuing so tardily and ir- 
regularly from the stubble fields, seeded to clover, which cannot be 
plowed under; and where the seeding has been timed to give perfect 
success, the final harvest will be somewhat doubtful in all years, unless 
we can separate the production of wheat aiichclover. 


President Glenn W. Herrick: Is there any discussion of these 
two papers? 

Secretary A. F. Burgess:. One point in Mr. Dean’s paper wdiich 
struck me very forcibly was that all these entomologists, agriciiE 
turists and newspaper men told the same story. That is one of the 
places where our entoziiological 'work and extension work frequently 
falls down — too many cooks. The arrangement of having all the lec- 
turers tell the same story and the newspapers give the same report 
is a wonderful thing. It is something that should be copied in 
other endeavors of the same kind, A train that goes out for the 
purpose of distributing information should distribute information that 
does not contradict. 

President Glenn W, Herrick: I have been impressed with* the 
value of these two papers as illustrative of effective and successful 
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metliods of putting entomological information before the farmer. 
This is a point where many of us fail. T\T get lots of information on a 
certain problem 5 publish it and then often send it to the wrong men 
who throw it into the waste basket or allou^ it to lie on dusty slieires 
unread and imiised. 

Mr. F. hi. Webster: In 1891 Dr. C. Y. Riley attempted to 
introduce a European parasite of the Hessian fly. It was placed in 
the field but little has been heard concerning it up to the present 
time. The facts concerning its introduction and recovery are glTen 
ill the following paper by hlr. Yv^. R. hieConiielL 

SUMMARY OF FACTS ABOUT THE INTRODUCTION OF 
PLEUROTROPIS EPIGONUS WALK 
By W. R. McCoxxell 

The species was originally descrilied under the name Entedo^i 
ejiigonus Walkeij and apparently is the same as SeiniMellus nigripes 
Lindemaiij as Dr. Riley compared specimens with Walker’s types. 
(Forbes, Insect Life, 1892, 73.) The species is now placed in the 
genus PleuTotropis, 

Introductiox into America 

1891 — Riley received infested piiparia from Air. Fred Eiiock, of 
London, England, during the spring of that year. 

This infested material was distributed to Forbes in Illinois, Cook 
ill Aliehigaii (Agricultural College),’ and Fletcher in Canada (Ottawa). 
(Forbes, Insect Life, V, 1892, 73; Riley, bisect Life, 1893, 133-4.) 

No report from Cook and Fletcher, as far as I can find. 

Forbes {Insect Life, Y, 1892, 73) reported rearing adults from the 
original material in a small enclosed plat experiment, but up to August 
15, 1892, had recovered no specimens from fields in which material 
was distributed. No further statement regarding the success of 
Forbes’ experiments lias been found. 

1894 — Alaterial from Enoch placed in field at Fredericktown, Md.^ 
and on farm of C. Morgan Eldridge at Cecilton, Md. '(Howard, 
Insect Life, VI, 1894, p. 375.) (Fredericktown must be the Frederick 
of today.) 

No further report from the Fredericktown introduction. 

At Cecilton, McL, Ashmead succeeded in sweeping up one cf during' 
May of the next year. (Ho'ward, Insect Life, YII, 1895, 414”“5.) 

There seems to be ' no further records until our rearings at Hagers- 
town began in 1915. 

In the following table is given the, record of our rearings at the 
Hagerstown Laboratory! 
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Locality 

No. of Specimens Reared 

Collector 

Hagerstown, Aid. . . 

14 

Ale Connell and ALyers 

Andersonbiirg, Pa. . 

1 

Alyers 

Warforclsbiirg, Pa.. 

1 

Alyers 

Montoursviile, Pa. . 

1 

Al5'’'ers 

Ford City, Pa 

1 

AIcCoiinell 

Greenville, Pa. . . . . 

1 

A’lc Connell 

Total 

, . . . 19 specimens 



All of the localities except the last two are east of the Allegheny 
Mountains. Ford City, Pa., is on the Allegheny River, and Green* 
ville is on the western edge of Pennsylvania. 

We know practically nothing of its life-history, as I have never 
succeeded in inducing it to oviposit. Adults have emerged in cages 
from April to June inclusive and from September to December in- 
clusive. Most of the specimens reared were males. 

Importance 

Riley stated that it -was introduced because it was more abundant 
in England and far more beneficial than any of our native species. 
Eiiock was probably his authority for conditions in England. His 
statement for this country seems very doubtful, in view of the scarcity 
of the species. It may not be adapted to the climate, and again it 
may become ver}' abundant during a widespread outbreak of the 
Hessian fly. The latter point of vieW' is probably more nearly ccrrect, 
since it seems to be able to maintain itself over periods when the host 
is scarce, in spite of the predominance of males. 

List of Eefeeences 

1891 . PoKBES, vS. A., Insect Life, Vol. IV, pp. 179-Sl . 

1891. Riley, C. V., Report of tlie U. S. Entomologist (not seen). 

1892. Foebes, S. a., Insect Life, VoL T, p. 73. 

1893. Riley, C. V., Insect Life, Vol. VI, pp. 133-4. 

' 1894. Howaed, L. O. (?), Insect Life, Vol. VI, p. 375. 

1895. Howaetd, L. O, (?), Insect Life, Vol. VII, pp. 356-7. 

1895. Howard, L. O., Insect Life, Vol. VII, pp. 414-15. 

1895. I\Iarlatt, C. L., Circular No. 12, X. S., Division of Entomology, U. S. 
Department of Agriculture. 

1898. Osborn, H., Bulletin No. 16, N. S., Division of Entomology, U. B, Depart- 
ment of Agriculture, pp. 38-41. 

1901. Marlatt, C. L, Farmers’ Bulletin No. 132, IT. S. Department of Agriculture, 

pp, 13-22. 

1902. Felt, E. P., 17tii Report State Entomologist of New York, Bulletin No. 53, 

New York State Museum, pp, 699-926. 

Hagerstown, Mm, 'December 22, 1915. ' ■ 
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President Glenn W, Herrick: The next paper on the program 
is by R. R» Parker of Montana. As the author is not present the paper 
will be read by J. R. Parker. 

. DISPERSAL OF MUSCA DOMESTICA LIHH^US UMDER 

CITY CONDITIONS 

By Ralph R. Pabkeh, Boz&nian, Mont. 

(Not received in time for publication in this issue) 


President Glenn W. Herrick: Is there any remark or discus- 
sion? 

Mr. Kislink, Jr.: I have been working on dispersion of the 
house-fly for the Bureau of Entomology. At the Animal Industry 
Farm at Bethesda, ]\Id., we liberated from the 30th of June to Septem- 
ber 10, 200 colored flies. All were liberated from about the same point 
on this farm. We bred these in cages from a lot of maggots taken from 
pig manure. 

The method of coloring w^as vith colored chalk and marldng freshly 
emerged flies, not more than a day old. First we put traps ■within 500 
yards from, the point we liberated the flies and caught a good many in 
that way. Then we increased the distance. We also made rounds 
among the residents and whenever they saw a colored fl}^ they would 
swat it. Some people who w-ere not notified of it thought the flies 
were carriers of a certain kind of spotted fever. The results of the 
summer showed that the flight spread out over an area of one and a 
quarter miles. In the experiment I noted that the flies did not go in 
any particular direction with the wind. In fact I have often noticed 
the flies going against the wind. 

President Glenn W. Herrick: Did you put the chalk on their 
wings or on their bodies? 

Mr. Max Kislink, Jr.: As soon as the flies emerged we let them 
out of the breeding cages into a trap. Then we put the flies into paper 
bags heavily chalked, shook them up and -when they were let loose 
there was quite a cloud of color. 

President Glenn W. Herrick: For the past three years I have 
been spending a part of the summer on Cranberry Lake in the Adiron- 
dacks, one and one-eighth miles 'from the village of Cranberry Lake, 
There are no animals on that side of the lake but toward the latter 
part of the summer we are troubled with house-flies. There are no 
breeding places for them and they must come from the village one and 
one-eighth miles across the lake. in a diagonal direction, ' I 'seq'iiq: 
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other place where tliej’ can breed. They would ia this case have to 
fi}' coiitiiiiiously across the lake. 

Me. T. J. Headlee : It was noted in England where flies had come 
from five miles away. 

Pkesidext Glexx W. Hekeick: The next paper will be by hir, 
Joseph H. hlerrilL 

LIFE-HISTORY AND HABITS OF TWO HEW NEMATODES 
PARASITIC ON INSECTS 

By Joseph II. MsHPaLLj ManhaUa7i, Kans* 

('Withdrawn for publication elsewhere) 

Pkesidext Glexx W. Heerick: It is interesting to find that there 
are some nematode forms that seem, to be of some use in life. 

I did not understand Mr. hlerriil to say whether they actually killed 
the insects. 

Mr. J. II. hlEERiLL: A tent was placed around the trunk of an 
elm tree so that all emerging insects might be secured for breeding 
purposes. There were 121 Saperda iridentata which emerged from 
this tree and were placed in breeding cages, but in no instance did any 
of these insects deposit eggs. Not onl}’ w^as the mtality of the insects 
lowered but their natural functions were so interfered with that eggs 
did not even start to develop vfithin their bodies. The death rate, due 
to nematode parasitism, wms 100 per cent. Several experiments were 
carried on by placing termites in soil known to contain nematodes. 
In twelve da^^s all of the termites had died, due to this nematode 
parasitism. 

Me, Dox C. ]!vIote: I would like to inquire whether these nema- 
todes are truh^ parasitic. I take it from the paper that Mr. Merrill 
was able to rear them from the egg to the adult stage in cultures. This 
fact would seem to indicate that the\' are not necessarily dependent 
upon taking up their abode in the insects'’ intestines for their develop- 
ment. Generali}" nematode parasites attain a certain point in this 
development outside the host beyond wdiich they cannot go unless they 
reach their normal habitat within their host. 

Mr. J. H. Merrill: These nematodes were found to be parasitic 
on Saperda iridentata and' Leucotermes luciftigus. The nematodes found 
in 8. iridentata were fed in cultures on the macerated bodies of insects, 
while those found in the termites ^vere fed exclusively on termites as 
we could easil}" secure a plentiful supply of these insects. 

'' 'Mr, Don C. Mote: At' what time during the developmental stage 
did 'infestation occur? , 
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FIs. J. H. FIesrill: How and when the nematodes gain entrance 
into the insects are two questions that are 3''et to be solved. As the 
nematodes were found in the intestines of S. iriderdafa it is possible 
that the nematode eggs may have been taken in with the food. As the 
nematode in the termites were found in the head and mouth cavityj 
these may have entered while the worms w^ere still young. Although 
they could enter when quite smallj they could not complete their devei- 
opiiient within the termite. 

President Glenn W. Herrick: Any more questions concerning 
this paper? If not we will pass to the next paper by Fir. J. W. Chap- 
man and R. W. Glaser. 


FURTHER STUDIES OH WILT OF GIPSY MOTH CATERPIL- 
LARS^ 

By J. W. Chapwan and R. W. Glaser 


Introduction 

During the past t'wo summers (1914-1915) certain questions in 
connection with wilt of gipsy moth caterpillars have begun to clarify. 
The published experimental results obtained during the summer of 
1913j while helpful in interpreting many of the phenomena encountered 
in this interesting problem, nevertheless left much in doubt. Our 
efforts were renewed during the summer of 1914 wdth the hope of 
verifying all of our previous experiments (1913) and of solving some of 
the questions towards which w^e had begun to assume a sceptical at- 
titude. Manj?* interesting matters w^ere forcibly impressed upon us 
during the course of this study which extended over twm seasons. The 
results obtained in 1914 were discouraging although instructive. In 
1915, however, we not only obtained data harmonizing wdth those 
of 1913, but surpassing our expectations by yielding new and interest- 
ing results. This w’-ork also clearly^ revealed the inadequacy of some 
of our methods. 

In order that other investigators interested in the polyhedral dis- 
eases of insects may be spared many of the tedious difficulties which 
we encountered we present our, work historically, and will attempt to 
give an account of the methods which must be pursued in order to 
ensure dependable results. This method of procedure will also have 
the advantage of placing our new results in a proper light. 

1 Contribution from the U. S. Bureau of Entomology in cooperation with the 
Bussey Institution of Harvard Univeiaity, (Bussey Institution No. 110.)' ' '' 
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Summary op Our Previous Work 

Tlie results obtained by our previous studies may be summarized 
as follows: 

The wilt of gipsy moth caterpillers is a true infectious disease 
distributed over the entire territory infested by the gips}^ moth. 

2. Epidemics of the disease occur only in localities heavily infested 
by the gips^^ moth. 

3. Climatic conditions appear to bear an important relation to wilt 
in the field. 

4. The. disease is more prevalent among older than among younger 
caterpillars^ but the latter also die of wilt in the field. 

5. No diagnosis of wilt is valid unless polyhedra are demonstrated 
microscopically. 

6. There is no record of the occurrence of wilt in the gipsy moth in 
America prior to 1900. 

7. Minute dancing granules may be observed in wet smears. 

8. Pob'hedra are probably reaction bodies belonging to the highly 
differentiated albuminSj the nueleoproteids. 

9. The pathology of wilt does not vary with the age of the cater- 
pillars. 

10. The polyhedra originate in the nuclei of the tracheal matrix, 
hypodermal, fat, and blood cells. 

11. The nuclei of the tracheal matrix and blood cells seem to be the 
first tissue nuclei affected. 

12. Many minute violentl^^ dancing granules are found in the patho- 
logical nuclei of fresh tissue. 

13. Giemsa'^s stain demonstrates many little granules in the nuclei 
of diseased tissue sections. 

14. The alimentary canal seems to be the last organ in the body 
to disintegrate. 

15. Tw^o types of blood corpuscles exist in normal hcemolymph. 

16 . Tw’o types of pathological blood corpuscles exist in diseased 
eaterpillars. 

17. The blood is a fairly reliable index of a caterpillar^s condition. 

18 . The blood test is impracticable for large experimental series. 

19. Bacteria are not etiologically related to wilt. 

20. The virus of wilt is filterable with difficulty. 

21. Such a filtrate is free from bacteria and polyhedral bodies. 

22. Caterpillars that have died from infection with filtered virus are 
flaccid, completely disintegrated, and full of polyhedra. 

23. Minute dancing granules were observed in the Berkefeld filtrates. 
These may be identical with certain granules' observed in smears and 
tissue nuclei (sub. 7, 12, and 13) and may be etiologically significant. 
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24. The incubation period of wilt varieSj and temperature at times 
seems to bear an important relation to this variation. 

25. A large number of caterpillars used in the experiments died of 
disturbances in their normal physiological activities. 

26. The success of wilt infection experiments is absolutely depend- 
ent upon attention to seemingly insignificant details. 

27. Genetic immunity of certain individuals is probable. 

28. Active immunization with siibiethal doses is possible. 

29. The poi^iiedrai bodies may be stages of the filterable wruSj but 
as yet no e^fidence to substantiate this ^iew has been produced, 

30. Infection naturally takes place through the mouth by means of 
the food. 

31. There is no evidence that the wind is an important factor in 
distributing the disease. 

32. Some of the imported parasites may be important factors in 
aiding the dispersion of wilt. 

33. Although probable, there is no definite e\ddence as yet that wilt 
is transmitted from one generation to another. 

PSOBLEMS PiEQUIRING FURTHER INVESTIGATION 

From a review of our work during 1913 it seemed apparent that many 
wilt problems needed further investigation and verification. For 
this reason concentrated our work upon the following questions: 

(a) Can we obtain further e^fidence in order to substantiate our 
view that wilt is a true infectious disease? 

(b) Can we produce further evidence that wilt is caused by a minute 
filterable organism? 

(c) If wilt is caused by a filterable virus can we obtain some idea 
of its size? 

(d) Has wilt a definite period elapsing between inoculation and 
death? 

(e) What influence do climatic conditions (temperature and humid- 
ity) have on the length of this period? 

(f) Does immimity towards wilt exist in certain members of the 
gipsy moth race? 

(g) Is wilt transmitted from one generation to the next through 
the egg? 

Difficulties Engountebed in 1914 

In, order more lucidly to illustrate the satisfactory methods devised 
during the summer of 1915 we would like to present five out of fifteen 
experiments performed during the summer of 1914. ; The gipsy moth 
caterpillars used for these experiments ivere collected in the field 
while in the third and fourth- instarsirom localities where ,no wilt had 
been noticed up 'to the time of, the collection. The animalis were 
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taken to the iaboratoryj and isolated from one another in autoclaved 
pasteboard or sterile tin boxes. Thus by isolatioiij all animais that 
harbored the disease and died befoi'e being used for cxpcrinieiital 
purposes were prevented from infecting others. This precaution was 
found necessary for the reason that it is impossible to determine dur- 
ing the earl}' stages of the disease, whether or not a caterpillar is free 
from wilt infection. Of course Escherich’s blood test method for 
eliminating chronic cases might have been usedj but Glaser and 
Chapman (1913) and Glaser (1915) have showm that the blood test 
is impracticable for large experimental series. 

Caterpillars dead from wait were emulsified with sterile water. 
This material (amounting to about 100 c.c.) was filtered through 
cotton and later through paper. The filtrate thus obtained was 
passed through a Berkefeld Grade filter by the use of a vacuum 
of approxiniatebr 28 inches. This Berkefeld filtrate was used for the 
infection experiments. Of course, the filtrate was tested for its bac- 
terial sterility by plating on ordinary nutrient media. If the proper 
technical precautions are taken the filtrate obtained will be free from 
bacteria and polyhedral bodies. 

The caterpillars were infected by holding the animals with their 
ventral side up. By means of a sterile eye dropper a drop of the fil- 
trate w^as then placed directly over the mandibles. By exercising 
sufficient patience the animais can be made to drink the drop or even 
two or three large drops. It must be borne in mind that caterpillars 
will not drink prior to moulting, so it is important to obtain them after 
moulting or two or three cla 3 "s pre^dous to this act. Moreover, cater- 
pillars -wliicli have recently fed are uiiwfilling to drink and therefore 
it is best to starve them for 24 hours before attempting an infection. 

Every caterpillar in our experiments w^as infected with the same 
amount of the virus. Suffice it to say, that w'e prepared the virus 
in the same way for each experiment, and further attempted to have 
conditions as constant as possible. 

Table I gives the results obtained in the first experiment. Twenty- 
five caterpillars w^ere infected with the Berkefeld filtrate and 25 
controls w^re infected with the same filtrate sterilized by autoclaving 
for 20 minutes. Eighteen caterpillars died of wilt in the experiment 
and 19 in the controls. One indhdeluai escaped; one died of another 
cause (possibly bacterial infection), and 11 moths were obtained. 
Table II is self-explanatory. Tables III and IV represent similar 
experiments with the exception that the material was passed through 
the finer Grade Berkefeld filter. By an examination of Tables 
I and II it will be seen that the deaths due to wilt in the controls ex- 
ceed those in the experiments. In Table III the deaths in the experi- 
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ments exceed those in the controls by tY;o. In Table the deaths 
in the experiments exceed those in the controls by 15. It nats fdrjso- 
intely impossible to come to any conclusions on the results based on 
the above experiments. Table Y represents an experiment in which 25 
animals were infected with fresh, undiluted and unfiitered gipsy moth 
wilt virus. Twenty-five controls acconipaiiied this experimeiit. As 
can be seen the deaths in the controls exceeded those in the experiments 
by six. Altogether fifteen experiments were perforined and the re- 
suits were all A'ery similar to those outlined above. Can such discour- 
aging results find an explanation, and how can they be made to har- 
monize with those obtained in 1913? The only feasible explanation 
which occurred to us was that many of the caterpillars used in our 
experiments in 1914 vrere chronically infected with wilt l)efore being 
collected and that this accounted for the high mortality in the con- 
trols. Why some of the animals infected with the unsterilized virus 
survived and produced moths can possibly be explained by the sug- 
gestions offered b 3 " Glaser and Chapman (1913) and Glaser (1915). 
In short it seems very likeW that many indmdiials are naturally im- 
Biune towards wilt. In the discussion of the Berkefeld filtration ex- 
periments of 1913 it wms further pointed out, that the wilt virus is 
difficult to filter on account of the abundance of cellular debris, pig- 
ment granules, hairs and polyhedral bodies. A film very soon be- 
comes deposited on the outside of the Berkefeld candle and of course 
this retards filtration. In order partially to overcome this retarda- 
tion, the virus was diluted to about 100 c.c. of sterile water and filtered 
through a fine grade of paper prior to filtration through the candle. 
As is well known, however, the albuminous material, polyhedral bod- 
ies, etc., easily pass through filter paper so that it is practically impos- 
sible to obtain material for the Berkefeld filter which will not deposit a 
film on the candle. Absorption of material into the interior of the 
candle necessarily also must retard the filtration. Naturally, the old 
candles must be frequently replaced by sterile neW' ones even during the 
course of one filtration. 

As stated previousljq the results obtained in 1914 w^ere gravely^ at 
variance with those of 1913. Evidently w^e were fortunate in collecting 
healthy^ material in 1913, but our 1914 results clearly demonstrated 
that our chance method of obtaining healthy material ended disas- 
terously. Another method had to be devised, 

Okigin, op Material for the 1915, Experiments 

If further experimental progress was to. be made, it was thought 
absolute^ necessary to raise a stock of caterpillars free from wilt in-, 
fection or at least a stock in which the wilt mortality- was reduced. to a 
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mininium. After producing such a wilt-free stocky we could then 
rely upon individuals from such a stock for experimental purposes 
-and the results would be significant. During the season of 1915 we 
raised several sets of caterpillars from eggs. In some sets or cultures 
no wilt mortality occurred throughout the entire season; in most of 
the other cultures wilt appeared, but the mortality was low. How 
certain indmduais in these latter cultures became infected is open to 
several explanations, the most probable of which would seem to be 
that wilt is transmitted from one generation to another through the 
egg. Chronic carriers of the previous generation m.ay resist death, 
pupate, transform and transmit the disease, as is the case with pebrine, 
to certain individuals of the next generation. Some members of this 
second generation become susceptible and die. That carelessness was 
responsible for the deaths in those cultures where wilt appeared 
spontaneousl 3 ^ seems highly improbable for the reason that every 
conceivable bacteriological precaution was taken. We even went so 
far as to import daily the food for the animals from a territory which 
had never harbored gipsy moth caterpillars. The foliage before being 
picked was further examined for the presence of other lepidopterous 
larvae. This precaution was thought to be necessary for the reason 
that Chapman and Glaser (1915) found wilt prevalent amongst ten 
of our native species of lepidoptera and the possibility of food contami- 
nation is rerj great. 

In 1915 two sets of eggs were hatched. One set had its origin from 
moths that emerged from the control experiments the previous year 
(1914). The other set was kindly given us by Professor Richard 
Goldschmidt, w^ho for several years has been investigating certain 
genetieal questions in connection with the gipsy moth. Some of these 
eggs were derived from n pure Japanese race procured by Professor 
Goldschmidt from Ogi, Japan; others were derived from crosses be- 
tween Japanese races with a race from Germany and one from Piume, 
Hungary. The caterpillars from this second set of eggs wmre very 
easily distinguished from our introduced American race, by their 
peculiar coloring and pattern. Professor Goldschmidt informed us 
that he had had very little disease in his cultures the previous year, 
so we thought his material ought to prove very instructive. 

Altogether a great many cultures were cared for, both American 
and foreign. These cultures represented our stock from which we took 
animals whenever they were needed for experimental purposes. Some 
of the animals wmre immediately removed from the stock on hatching 
and isolated, others w^ere treated in bulk. At the beginning of the 
season, while the caterpillars were still in the second stage, many 
individuals died of wilt in three American cultures. These cultures 
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were quickly discarded for fear that the infection might spread to the 
remainiiig individuals. 

Animals needed for an experiment were taken from a particular 
stock culture. The remaining individuals comprising this stock were 
kept under close observation throughout the season i. the number 
■of deaths and the number of moths which emerged were recorded* 
Thus in most cases, we were able to determine the health of a partic-” 
ular culture. Needless to say, no deaths in stock or experiment were 
attributed to wilt unless all the gross and microscopic symptoms were 
typical. (See Glaser, Journal of Agricidtural Research^ Yol. lY, No. 
‘2, p. 104.) 

Simple and Passage Infections 

The following experiments were performed in order to prove w* hetlier 
or not wdlt is a true infectious disease. All caterpillars used for an 
experiment w^'ere taken from a particular stock and isolated in sep- 
arate, small, round tin boxes measuring three-fourths inches in depth 
and two and one-half inches in diameter. Such tin boxes w^ere found 
far superior to the pasteboard boxes used during previous seasons. 
By keeping the lid closed the proper humidity conditions are obtained 
and the food remains fresh for two or three days if not eaten. The 
caterpillars also moult regularly in these tin boxes and they seem not 
to suffer in the least from their confinement. Lastly", the tin boxes 
can be easily sterilized by boiling w^ater and can be used over again 
repeatedly. 

The stock animals were nearly all raised in glass fruit jars measuring 
about three and one-half inches in height and in diameter. By screw- 
ing on the tin tops, the proper humidity conditions could likewise be 
obtained. If the humidity increased sufficiently so that drops of 
water formed on the glass, a little dry sand put into the bottom of 
each jar soon absorbed the excess moisture. 

Table gives the results of the first experiment. Twenty fifth 
stage foreign disjmr caterpillars w’^ere isolated, ten for the experiment 
and ten for the controls. Caterpillars wffiich died of wilt were ground 
up in a motar with sufficient sterile water to facilitate the process. 
This liquid was strained through cheesecloth and then diluted to 40 
c.c. with sterile wvater. The solution was next filtered through paper 
in a Buchner filter by using a slight suction. Ten caterpillars were 
fed from an eye dropper' (method of feeding described on page 152) 
with the Buchner filtrate and ten controls, fed with the same filtrate 
sterilized, by autoclaving, accompanied the series. Eight caterpillars 
died of typical wilt in the experiment and no controls succumbed. 
Two controls died of an “other, cause.” ' Two moths in the experiments, 
and eight moths in the checks emerged, ' In the stock culture, of "240' 
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from wliicii the aiiiiiials were derived, per cent died spontaneously 
of wilt and 7S per cent of other causes.’^ 

Tables YU and YIII represent experiments similar to tiie one pre- 
sented on Table YI with the exceptions that fourth stage American 
caterpillars were used in experiment YII and Japanese third stage- 
animals in experiment YIII. 

Table IX represents an experiment performed with American fourth 
stage caterpillars. Five animals were used in the experiments and 
five in the controls. Not a single animal died from wilt. 

Tables X and XI represent passage infections. A caterpillar which 
died ill one of the previous infection experiments was ground up and 
diluted to 10 c.c. with sterile water. This material was strained 
through cotton, filtered through paper in a Buchner filter, and fed to 
foreign fifth stage individuals represented on Table X. Twelve indi- 
viduals were fed with the Buchner filtrate; 12 were fed with this 
filtrate autoclaved and 33 untreated caterpillars accompanied the 
series. The results can be gathered by consulting the Table. 

Table XI represents the next passage. A caterpillar that died in 
the previous experiment was used. The material was treated in the 
same way, i, e., ground up, diluted to 10 c.c, and filtered. Fifth stage 
foreign caterpillars were used. 


DlSCUSSIOX OF THE INFECTION EXPERIMENTS 
The following data derived from a comparative study of the mor- 
tality tables are worthy of discussion: The number of caterpillars 
which died of wilt in the experiments and checks; the relation between 
the percentage of wilt mortality in the stock cultures and the percent- 
age of wilt in the checks; the number of caterpillars which died of 
other causes^ ^ in the experiments and checks; the relation betw^eeii the 
percentage of other cause mortality in the stock cultures and the 
percentage of deaths due to that cause in the experiments and checks; 
the number of moths obtained in the experiments. 

In the tables the wilt mortality of the experiments ecfuals 68 per 
cent; in the checks 4 per cent. How can we explain the 4 per cent wilt 
in the checks? By comparing the wilt mortality in the checks with the 
wilt mortality in the stock culture in each table, we find that the con- 
dition of the stock usually explains the wilt mortality in the checks. 
Thus ill Table YI none of the checks died of wilt and the wilt mortality 
in the stock was very low (If per cent). In Table VII have two 
cases of wait in the checks and the mortality in the stock is rather 
high (9 per cent). In Table VIII one check died of wilt and the mor- 
tality in the stock is high (11 per cent). In Table IX no wilt is re- 
corded and none in the stock. In Table X none is recorded im the 
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■checks and none in the stock. In Table XI one ease of wilt is recordeil 
in the checks and none in the stock. The explanation oliered to ac- 
count for the 4 per cent cheek mortality is based on the al)ove data,, 
namely, when the stock wilt mortality is low or isero, the checks wiiieii 
are derived from such stock are likely to be healthy; wiien the stock 
wilt mortality is high, some of the checks wiiicb are clerivecl from such 
stock are iikeh^ to be diseased. Table XI seems to be a slight excep- 
tion to this rule. In this experiment no wilt is recorded in the stock, 
but one in the checks. It must be borne in niiiicl, how^ever, that the 
number of this stock culture was rather small and it is really unfair 
to base a health estimate on it. Of course, this one check may not 
have been chronically infected before being used. It mtiy have con- 
tracted the disease siibseciuently by accidental infection, but this 
seems unlikely. 

Under the heading died of other causes’^ are grouped all of those 
aiiiiiiais that showed none of the gross and microscopic symptoms of 
wilt. Caterpillars wiiich succumbed to this “other cause death were 
usually ill the fourth or fifth stage. They frequently iiimg by their 
prolegs in the typical wilt fashion, but their skin wms tough and did 
not rupture easily as is the case with typical wilted individuals. On 
dissection such individuals proved to be practically free from body 
fluids, in contradistinction to the deliquescent state of wilted aiiinials. 
In many cases the organs and tissues w'ere almost shriiiikeii bejmnd 
recognition due to the loss of blood and bod}" fluids. Xo polyhedra 
w^ere ev" er found in such animals, but smears from, the intestine revealed 
countless Saccromycetes and Micrococci. Sections through these 
caterpillars failed to rev^eal the above mentioned microorganisms in 
any organ excepting the intestine. The Saccromycete and a Micro- 
coccus w'ere isolated from animals w^hich died of this disease and other 
healthy ones ivere infected with these pure cultures. We failed to 
reproduce the disease with either microorganism. It might be w^ell to 
mention that the Saccromycete grows v^ery readily on bean and potato 
agar, ’and the Micrococcus flourishes on beef infusion and on beef 
extract agar. 

A very interesting fact w^as noticed in all of the stock cultures and 
experiment al animals. Nearly all of the iiidhiduals wiiich died of the 
“other cause' ’ death and wiiich revmaled the Saccromycete and Micro- 
cocci inieroseopically and culturally, were clexived from the foreign 
eggs given us by Professor Goldschmidt. Very few’ American cater- 
pillars could be found which yielded the abov^e named microorganisms. 
The few’ found probably became infected from the foreign stock. By 
comparing the tables representing American with those representing; 
foreign animals, and further’ by comparing the percentage of “other 
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cause” deaths in the stock cultures with the same deaths in the experi- 
mental animals, actual experiments, checks and untreated individuals, 
the facts to which -we have here called attention stand out very vividly^ 
(Compare Tables YI, Till, X and XI with Tables VII and IX.) 

Professor Goldschmidt experienced a high mortality in some of Ms 
Japanese gips^^ moth cultures. We had the opportunity to examine 
many of his dead animals and found that the percentage of deaths clue 
to the “other cause” wms very much greater than the percentage of 
wilt mortality. 

So far as the “'other cause” mortality is concerned, the following 
facts are clear: 

(1) The “other cause”' mortality discussed in this article is not at 
all comparable to the mortality similarly designated by Glaser and 
Chapman in 1913. In 1913 it was due to low humidity; in this case 
probably due to one or more micro5rganisms. 

(2) We believe that this “other cause” mortality is a specific dis- 
ease which has no direct relation to wilt. 

(3) This “other cause” mortality wms never found during previous 
seasons in our American laboratory or field animals. 

(4) It appeared for the first time this year (1915) in our foreign cul- 
tures and later spread to twm or three American cultures. 

(5) This new disease appears only during the later stages of the 
caterpillars (fourth and fifth stages). 

By comparing Tables VI, VII, IX and X it will be seen that from 
one to five moths w^ere obtained in nearly all of the actual infection 
experiments. There can be no doubt that the caterpillars partook of 
the virus for ^xe were very persistent in seeing that they actually 
drank. Therefore, we offer two explanations: first, that certain 
individuals among gipsy moth caterpillars are immune to wilt. We 
have obtained eggs from such individuals and it will be interesting to 
note during the next season wdiether this immunity is transmitted to 
any of the next generation. Second, that certain individuals after 
inoculation become chronically diseased, but are nevertheless capable 
of undergoing metamorphosis. If this is the case wilt might be trans- 
mitted from one generation to another through the egg. The rearing 
of individuals from such eggs ought to throw much light on the subject. 

Berkefeld Filtrate Experiments 

Glaser and Chapman (1913) showed that bacteria in the ordinary 
sense of the word are not etiologically related to wilt, but that the 
evidence is very great in favor of the view that wilt is caused by a 
filterable virus. 
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The foIloATing experiments are offered as further proof for our Tiew. 
Tables XII and XIII represent two experiments which duplicate one 
another in ever}* detail. 

Wilted material was ground up with sterile water and strained 
through cheesecloth. The liquid was then filtered tliroiigli paper and 
equalled 70 c.c. This was next filtered through a Berkefeki 
candle by gravity. Platings were made of the filtrate and since no 
bacteria grew it was considered sterile for ordinary forms. A portion 
of this same filtrate was centrifuged electrically and the bottom sedi- 
ment exaiTiined microscopically. No bacteria or polyhedral bodies 
could be detected in fresh and stained smears. The animals used for 
these' two experiments were all in the fourth stage and came from an 
American stock. They were, furthermore, all deriTed from the same 
egg cluster. Thirty-two animals were fed, by means of an eye dropper, 
with the Berkefeld ^*N” filtrate; 28 with the filtrate sterilized by auto- 
ciaring and 20 untreated individuals accompanied this series. In one' 
experiment, Table XII, nine out of 32 animals infected with the 
uiisteriiized virus died of wilt. jMoths were obtained from all the rest«- 
Iii the other experiment, Table XIII, four out of 32 animals infected 
with the unsterilized virus died of wilt. The remaining individuals all 
transformed. Table XIV represents another similar experiment with 
slight variations. Fifth stage American caterpillars were used. The 
wilted material after preparation equalled 25 c.c. This was diluted to 
100 c.c. and filtered through a Berkefeld “N^’ candle by means of a 
vacuum of about 27 inches. Ten animals were fed with the filtrate and 
ten with the filtrate sterilized by autoclaving. Four out of the 10 
animals infected with the unsterilized virus died of wilt; three in the 
experiment and two in the checks died of ^‘another cause” and moths, 
were obtained from the remainder. Of course, no death was diagnosed 
as wilt unless all the gross and microscopic sjmiptoms were typical. 

By comparing the Berkefeld experiments with the simple infection, 
experiments, one is at once impressed with the small number of deaths 
among the infected animals (23 per cent) in the former against 68 
per cent in the latter. Of course, immunity may account for a number 
of the moths, but the difierence between the two sets of experiments is' 
too great for the immunity theory to account for all. This difference 
between Berkefeld and simple infection experiments was also noticed 
in 1913, and in 1914, and we offer the explanation presented on page 
153 (absorption by candle and film deposition). Significant in these 
Berkefeld experiments is the fact that none of the checks died of mlt. 
As can be seen from the tables (XII, XIII and XI Y), the condition., 
of the stock was responsible for these gratifying results. 
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Pasteitr~.Chamberla]\>d Filtrate Junperiments 

Since our experiments seem to demonstrate that the wilt virus is 
capa]}ie of passo.ge through Berkefeld candles it was thought impera- 
tive to ascertain whether or not the virus could be passed through 
something finer, namehp through Pasteur-Chambeiiand filters. For 
this reason the two following experiments (Tables Xl" and XVI) were 
performed. The virus was prepared in the usual way and equalled 
60 c.c. This was passed through a Berkefeld “X” filter (vacuum of 
27 inches) after which the resulting filtrate was passed through a 
Pasteur-Chamberland ^^F^^ filter (vacuum of 27 inches). Fifth stage 
foreign caterpillars were used in both experiments and the animals 
W’ere infected by the pipette method. Tables XV and XVI are self-, 
'explanatory. Suffice it to say, that not a single animal died of wfilt in 
either the experiments or checks. These two experiments seem to 
demonstrate that none of the virus is capable of passage through the 
Pasteiir-Chainberiand filter. In other words, the size of the 
organism concerned in wilt lies somewhere between the size of the 
Berkefeld and Pasteur-Chamberland filter pores. Of course, some of 
the virus ma}” have passed through, but was not sufficient gain a 
foothold on account of a natural immunity of the animals. This, 
however, is pure speculation at present. 

Is There aky" Relation between Sacbbood anb Wilt? 

In 191S White discovered a disease in bees caused by a filterable 
virus, which he named Saebrood for the reason that the dead larv® 
when removed from their cells have the appearance of a small closed 
sac. The main difference between Saebrood and wilt, however, seems 
to consist in the fact that poljffiedral bodies have never been found by 
White in cases of Saebrood. Of course, this fact need not exclude the 
possibility of the identity of the two diseases, for the bee larval tissue 
reaction towards the disease may be entirely different from the cater- 
pillar tissue reaction. Poi^ffiedral bodies may not be formed when 
the virus invades bee larv® although formed wiieii the same virus 
gains entrance to the caterpillar body. 

Through the kindness of Dr. G. F. White, we obtained some Sac- 
brood material. At the same time tve sent Dr. White some wilt 
material so that he could perform the reciprocal infection, i. c., infect 
bee larvse with the wilt virus. None of Dr. White/s experimental bee 
larvse developed Saebrood or wilt as it is known in caterpillars. Tables 
XVII and XVIII represent two experiments accompanied by controls, 
in which gipsy moth caterpillars were infected with Saebrood. As can 
be seen none of the animals so treated succumbed to wilt. From these 
experiments performed by us in codperation with Dr. White,; we con- 
clude that wilt and Saebrood are two distinct diseases. ^ 
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Period from Infection to Death 

In wilt a definite period elapses between the time of inoculation by 
feeding and death. This period varies sligiitiy depending on the dosage, 
but is fairly constant in a certain class of experiments in which the 
dosages are constant. TablevS XIX and XX grapliicallj” illustrate wiiat 
happened in our simple and Berkefeld infection experiments. Table 
XIX represeiiTS the simple infections. Each square along the ordinate 
represents the greatest number of caterpillars that died on a particular 
day; the abscissa represents the number of days covered by the experi- 
ments. The first deaths occurred 13 days and the last deaths 27 days 
after inoculation. The highest point in the mortality is reached 18 
days after iiioc illation. The mean for the entire simple infection 
experiments is 20 days. Table XX represents the Berkefeld infections. 
In this series the first death occurred 15 da 3 ’'s and the last 29 daj^s after 
inociiiatioii. The highest point in the mortality" is reached 23 da^-s 
after iiiociiiatioiio The mean for the entire Berkefeld infection experi- 
ments is 23 da^'S. 

By cdlnparing the simple infection Table (XIX) with the Berkefeld 
infection Table (XX) , it will be seen that in general the time from 
inoculation to death in the Berkefeld experiments is longer than in 
the case of simple infections. This difference between the two sets 
of experiments is due to differences in the concentration of the doses 
of the virus administered. In the Berkefeld experiments^ as previously 
■mentioned (p. 153), dilution, absorption, and film deposition pla}^ im- 
portant roles in decreasing the concentration of the vims and hence one 
would expect a longer period to elapse before the disease proves fatal. 
Table XXI represents Tables XIX and XX combined. The mean for 
both sets of experiments is 21 da\"s. 

humidit}^ and temperature records were kept during the entire 
experimental season by means of self-recording instruments for the 
purpose of determining whether or not these climatic factors had any 
influence in shortening or lengthening the period from inoculation to 
death. We have very carefulW compared all of our records with the 
wilt mortality occurring in our experiments, but we have been abso- 
lutel}^ unable to find aiw correlation between temperature and vfllt or 
humidity and wilt or between both climatic factors and wilt. 

On the basis of this failure to find am" correlation (1915) between 
climatic conditions and wilt in our insectary, we would not like to 
exclude such a possible influence. Our records for the entire season 
show that the temperature and hmnidity were fairly constant. No 
extremes were reached in' our insectary which was a subterranean 
greenhouse, so we feel obliged to continue these climatic observations 
in connection with wilt for another. season or^ two before making any; 
final statement. , 'a.;;':.’ 
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Summary' 

(1) Tile chance method for obtaining healthy experimental material 
is absolutely worthless on account of chronic carriers. 

(2) By selection a stock of caterpillars can be produced in which 
spontaneous wilt mortality is reduced to a mininium. 

(3) Wilt is a true infectious disease. 

(4) The virus of wilt is filterable through Berkefeld candles. 

(5) Caterpillars that have died from infection with the filtered virus 

are flaccid^ completel}^ disintegrated, and full of polyhedra. « 

(6) Microscopic examinations of the bottom sediment of centrifuged 
Berkefeld filtrates and platings of such filtrates show that they are 
sterile for bacteria. 

(7) Berkefeld filtrates are free from polyhedral bodies. 

(8) The nuclear inclusions called polyhedral bodies or polyhedra are 
by-products of the disease. 

(9) We have been unable to force the wilt virus through Pasteur- 
Chamberland filters. 

(10) In our experiments the period from inoculation by feeding xto 
death varied from 13 to 29 days. The mean for simple infections is 
20 days; for Berkefeld infections 23 days. The mean for all the experi- 
ments is 21 days, 

(11) An accurate record of the stock cultures is necessary for the 
interpretation of experimental results. 

(12) Wilt seems to be transmitted from one generation to another 
through the egg. 

(13) Certain individuals among gipsy moth caterpillars seem to he 
immune towards wilt. 

(14) A new disease appeared in our foreign stock. 

(15) A Saccromi^cete and a Micrococcus w'ere isolated from cases 
of this new disease. 

(16) The new disease appeared only during the later stages (fourth 
and fifth) and differ clinically and microscopically from wilt. 

(17) Field observations have never revealed this new disease in our 
American race. 

(18) Sacbrood and wilt are not identical. 
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Table I. !vIop.’Xaiuitt amoa'g A^rEsicAN Gipsy Moth Catebpillaes ix LABOiLiTOEY EM?E?.r.iES7g 


Number of 
Caterpillars 

Treainient 

Died of 
Wilt 

! 

i 

1 Died of 

; “OtlicT Causes” 

Lived 




j 1 escaped 


25 

Borlrefeia “N’^ 

1 IS 

: 1 

i 


25 

BerkefoM ‘‘N" autoclaved 

19 

i 

; Cat 

i 


Table IL Mobtality among American Gipsy i\,Ioth Caterpillars in Laboratory ENPEEriiENTs 


Number of 
Caterpillars 

Treatment 

Died of 
Wilt 

Died of 

“Other Causes” 

Lived 

20 

20 


6 

0 

129 9 

299 


15 

3 



TabIiB hi. 

JiIOBTALITY AMONG AMERICAN GiPSY AlOlH CATERPILLARS IN LABORATORY EXPERIMENTS 

Number of 
Caterpillars 

Treatment 

Died of 

Wilt 

Died of 

“Other Causes” 

Lived 

25 

25 ' 


S 

1 escaped 

2 

14 /lid- 
1 3? 

17 i 
\ 39 

Berkefeld “ W* autoclaved 

6 

2 





Table IY. 

Mortality among American Gipsy Moth Caterpillars in Laboeatori Experiments 

Number of ; 
CateipiUara ' 

Treatment 

Died of 
Wilt 

Died of 
“Other Causes” 

Lived 

20 

Berkefeld “W” 

17 

2 

1 ft 

20 i 

Berkefeld ** W-” autodaved. ................ 

2 

6 

“{s 
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Table V. Moktality among Amekicaw Gipsy Moth Catep.pillabs in Laboratory Experiments 


Number of 
Caterpillars 

I 

1 Treatment 

j 

1 Died of 

j mit 

Died of 

“Other Causes” 

Lived 

25 

Undiluted wilt. 

4 

21 


25 1 

1 

i Undiluted Yiit autoclaved 

10 

1 

wldf 


1 119 


Table TI. Mortality asiong Foreign Gipsy Moth CATEKPn.LAKS in LABOR.ATORy ExPEruMENTS and in Stock 

Cultures 


Number 

of 

Caterpillars 

Treatment 

Died 

of 

Wilt 

Died of 
“ Other 
Cau-ses” 

Lived 

Percentage of Wilt and 
“Other Cause” deaths 
in Stock of 210 

10 

10 

Buchner filtrate 

8 

2 

“U9 

U? 

11% wilt 

78% “other causes” 

Buchner filtrate autoclaved. 



Table VIL Mortality among American Gipsy Moth Caterpillars in Laboratory Experiments and in Stock 

Cultures 


Number 


Died 

Died of 


Percentage of Wilt and 

of 

Treatment 

of 

“Other 

Lived 

“Other Cause” Deaths 

Caterpillars 


Wilt 

Causes” 


in Stock of 31 

10 

Buclmer filtrate 

6 


*{;? 

Mlt 

10 

Buchner filtrate autoclaved 

2 


8 9 

0% “other causes” 


Table VIII. Mortality among Foreign Gipsy Moth Caterpillars in Laboratory Experiments and in Stock 

CULTIHIES 


Number 


Died 

Died of 


Percentage of Wilt and 

of 

Treatment 

of 

“Other 

Lived 

“Other (Aaiise” Deaths 

Caterpillars 


Wilt 

Causes” 


in Btoek of 114 

10 

10 

Buchner filtrate - 

Buchner filtrate autoclaved 

5 

1 

5 

4 


11% wilt 

27% “other causes” 


Table IX. Mortality among American Gipsy Moth Caterpillars in Laboratory Experiments and in Stock 

Ccltttbes 


Number 


Died 

Died of 


Percentage of Wilt and 

of 

Treatment 

of 

"Other 

j Lived 

“Other Cause” Deaths 

CaterpiHats 

1 

Wilt 

Causes” 


in Stock of 162 

fi , 1 

Buchner filtrate 


j 

1 

49 

0% wilt 

s ! 

i 

Buchner filtrate autoclaved. 



69 

' “other causes” 
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Table X. amo:mg Foreign Gipsy Moth Cateepillahs in LABonA-ror.T EHPEEiirzET-a and in Stock 

ClT-TriiES 


Xiimber 


i 

Died 1 

Died of ; 



i Pcreemage o! Wilt and 

of 

Treatment 

of i 

“Other i 

: Li 

ived 

! “ Other C 'ax-'e ’’ Deaths 

Caterpillars 


Wilt 

Causes" ! 



Pi Stock of 10 

12 1 

! Buchner filtrate : 

i 

10 1 

1 

1 1 

9 

i 0 % wiifc 

12 

1 

1 Buchner filtrate autoelaTed j 


2 

1 10 ^ 

' 2 $ 

/ I4cf : 
M5 3 

1 dufy “other causes” 

33 ; 

1 XJiitreated ' 


4 

I 29 

1 


Table XI. Mortality among Foreign Gipsy Moth Cateepiil.\rs in Laboratory Experiments and in Siock 

CULTFRES 


Xmnber 


Died 

Died of 


! Percentage of Wilt and 

of 

Treatment 

of 

“Other 

Lived 

i ‘ * 0 1 her Ca use ’ ’ Deaths 

Caterpillars 


Wilt 

i Causes" 


; in Stock of 10 

' 

12 

; Buchner filtrate 

11 

1 1 


! ' OSc wilt 

12 

i Baehner filtrate autoclaved 

i 1 

i 


r 

I 11 < 

1 \r,9 

» j GcF 
^ 'liv 

; 20’'y “other causes" 

11 

i Untreated 


4 

I 



Table XIL Mortality among American Gipsy Moth Caihepillaks in Liboratoiiy Experiments and in Stock 

CrLTURES 


Number 

of 

Caterpillars 

Treatment 

Died 

of 

Wilt 

Died of 
“ Other 
Causes ” 

j 

Lived 

i 

Percentage of Wilt and 
“Other ('ause” Deaths 
in Stock of 42 

32 

: Berkefeld “N" 

u 


1 0,-. 1 

1 23 ‘ : 

i ore wilt 

2S 

Berkefeld “ N " autoclaved ’ 



! . 14 a , 

os/ i 

20 s i 

20 

' Untreated ■ 



O'/i- “other causes" 






Table XIII. JvIobtality among American Gipsy JMoth Cat'Erpillahs in Laboratory Experiments and in Stock 

Cultures 


! 1 1 

Number j | Ditxi i 

of ' Treatment i of i 

Caterpillars i j Wilt 

Died of 
“ Other 
Causes" 

i 

{ 

Lived i 

( 

1 

1 

Percentage of WTit and 
“Other Cause" Deaths 
in Stock of 42 

32 

2S 

20 

Berkefeld “N" 

i 


28 / 

‘^1122 

2s/ 

\199 i 
f 4rP '1 
20 < 1 
ll09 

OX wilt 

1 OX “other nans®’* 


Untreated. 
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Table XIY. Mortality among Amesican Gipsy Moth Cateppillahs is lABOitATuPY ExpEuiArioNTs and in Stock 

CuLTUliES 


Number 

of 

Caterpiilarrf 

Tn-airnont 

Died 

of 

Wilt 

Died of 
“Utber 
Causes” 

lived 

Perf‘e!itap;e of and 

“Oilier Cause” Deaths 
iu Stock of 30 

10 ' 


N” 

4 

3 

* \ 20 

S 9 

OCfj vilt 

10 

Berkefeid ‘ 



2 

No record of “other 





cause” percentage 


Table XV. Mortality among Foreign Gipsy Moth Caterpillahs in Laboratory Experiments and in Stock 

Cultures 


Number 

of 

Caterpillars 

Treatment 

Died 

of 

Wilt 

Died of 
“Other 

1 Causes” 

Lived 

Percentage of Wilt and 
“Other Cause” Deaths 
in Stock of 71 

10 

Pasteur-Cbamberiand ”F” 


1 


7% wilt 

10 

Pasteur^Chamberland “F” auto- 
claved j 


1 

1 

17% “other causes” 








Table XVI. Mortality aaiong Fop.eign Gipsy Moth Caterpillars in Laboratory Experiments and in Stock 

Cultures 


Number 

of 

Caterpillars 

Treatment 

I i 

Died j 
of 

Wilt 

Died of 
“Other 
Causes” 

Lived 

Percentage of Wilt and 
“Other Cause” Deaths 
in Stock 

10 

Pasteur-Chamberland “F”. ....... . 


1 

1 


None left in stock 

10 

Pasteur-Chamberland “F” auto- 
claved ...................... 


2 

\39 

\ 0 '? 

No wilt in stock up to 
time caterpillars wei-e 
used 







Table XVII- I^Ioetality among Foreign Gipsy Moth Caterpillars in Laboratory Experiments 


Number of ' 
Caterpillars 

1 

i 

Treatment 

Died of 
Wilt 

Died of 

[ “Other Causes” 

Lived 

10 

Saebrood of Bees 


2 

fSd^ 

10 ’ 

I 

Saebrood of Be^^ autoclaved 


1 

1 




^159 




Table XS. Berkefeld Infectioxs, Showing Period from Infection to Death, 



12 3 ^ S ip 7 8 ‘1 /O // /ZfJ /S ;6 fj /f 202/ 


Table XXI. Total Infections, Showing Period prom Infection to Death. 
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Pkesibent Glenn W. Herrick: Is there aii}^ discussion on this 
paper by Dr. Chapman? 

Mr. T. J. Heablee: Has this disease been tested on the insects 
as well as on their food? Has it been used on a large scale in the field 
as a spray on the trees so that it could be fed upon? 

Mr. J. W. Chapman: Caterpillars have been subjected to 
material in various ways. It has been applied to their skin^ and to 
their food; as well as fed to them by means of a pipette as I mentioned 
in the paper. 

There is evidence that infection can take place when ^Svilt^^ material 
is applied to the caterpillars’ food but no evidence that it can take place 
when applied to the skin. 

Our own work, so far, has been confined to the study of the etiology 
of this t^qie of disease. Others have attempted to use the disease in a 
practical way but owing to the almost universal distribution of ^^wilt^^ 
they have been unable to determine whether the results obtained were 
due to the natural spread of disease or to artificial infection. 

President Glenn W. Herrick: Is there any data which shows 
whether this disease is the same as that prevalent in Europe. Has it 
been known for a number of years? 

Mr. J. W. Chapman: As to whether it is the same disease we 
cannot definitely state but our experimental results indicate that it is. 

Secretary A. F. Burgess: I think we may have to change the 
name of this disease. The common usage in New England in the area 
infested by the gypsy moth, is the ^'wilt^^ disease. Wilt diseases of 
plants are common in green houses and to prevent confusion it may be 
necessary to call this a polyhedral disease; then there would be no con- 
fusion. 

President Glenn W. Herrick: If there is no further discussion, 
Dr. Aldrich would like to make an announcement just at this point. 

Mr, j. M. Aldrich: I am working on the Oscinid® of grains and 
grasses. The last authority who classified our North American species 
was Mr. Becker, of Gernian 3 A in 1912; he recognized in our fauna the 
important European species Oscints frii and pusilla^ and I have some 
of the material so determined b 3 " him, now in my collection. However, 
there appears to be a striking difference in habit between the American 
species and those of Europe, which raises a doubt in my mind as to the 
correctness of the identifications. 

Oscinisfrii was known b 3 ^ Linmeus, its describer, to live in the larval 
stage' in the unripe kernel of barley: the Swedes called the spoiled 
kernels fritSj which gave Linnseus the specific name. 

0 semis pusilla is widel}^ known in Europe as the oat fly, and its 
larv® attacks grains, of oats likewise. 
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I have never heard of anj- such attack upon barley or oats in Xortli 
America^ and wish that my hearers would bear the matter in mind next 
summer and see if any such injury can be found. Our species raiiie in 
the stems of grains and grasses, but we seem to have none that feed in 
kernels of grain. 

President Glenn W. Herrick: We have one more paper this 
afternoon which will be presented by ]Mr. Hunter. 

RESULTS OF EXPERIMENTS ON THE USE OF CYANIDE OF 
POTASSIUM AS AN INSECTICIDE 


By Walter Wellhoitse, rjiii'ersilt/ of Kansas, Lawrence, Kansas 

In view" of the number of reports, mostly favorable/ which have 
been published recently regarding the efficiency of cyanide of potassium 
as an insecticide against borers and plant parasites, wffien injected 
into the tissues, it seemed desirable to carry on some experiments on 
this ciiiestion in Kansas. 

Accordingl}^, at the instance of Professor S. J. Hunter, of the Univer- 
sity of Kansas, and under his direction, preliminary experiments to 
ascertain the effect of cyanide of potassium on plant tissues and on 
scale insects w’ere begun March 13, 1915. 

It was thought ]3est to use first, tender house plants, on wffiich the 
effects could be seen at once. Tw"enty-five coleus plants infested with 
meal}" bugs {Dactijlopms) were secui-ed from a greenhouse. Fifteen 
of these coleus plants W"ere treated with potassium cjvanide, 98 per 
cent pine. With a sterilized needle an incision was made in the stem 
of each plant, a cyanide crystal weighing from one-half milligram to 
three inilligrams wrasjnserted into the incision, wffiich was immediately 
sealed with paraffine. In from two to three hours later the tissues 
bordering the hole wffiere the cyanide had been placed began to turn 
dark browm and within a couple of days the stem at this point was 
shrunken and bent. The tissues seemed to be cauterized by the 
cyanide. The mealy bugs continued to grow and multiply even 
on the very portion of the stem wffiere the cyanide wms injected. 
Several plants used as checks were punctured with the needle and 
the puncture covered writh paraffine but no cyanide was used in them. 
They sho'wed no signs of injury from the treatment. 

Then we determined to tiy the experiment on trees infested with 
borers. A number of different species of trees on and near the campus 
were selected. The trees chosen were elm, apple, pear, plum, apricot, 
osage orange, aiknthus, willow and pine. Over fifty trees w-ere used 

OcL 0, Dec. 11, 1914;^ Feb. 5, Feb. 26, 1915. 
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ill the i\’ork. Holes vaiying from one to three inches deep were bored 
ill the trunks with one-half-inch and three-eighths-inch augurs, at dis- 
tances varying from a few inches to four feet above the groimcL 
Charges of 98 per cent pure potassium cyanide, each woigiiing from 
one to ten grams, were placed in the holes and corks tight! 3^ driven 
into the holes. As checks, several trees were treated in exactly the 
same wav, excepting that no ei'anide was used in them. This ivork 
was done during the last of March and fi,rst of April. On May 10, 
the corks were removed and it was found that the cjmnide had corn™ 
pleteh^ dissolved in the sap, no residue being present in the lioles« 
A slight odor of C3mmde seemed to be present, and the wood siir- 
rounding the interior of the holes was moist and dark brown in color. 
Most of the corks were replaced in the holes. On June 3, it was noted 
that the trees treated with cyanide seemed to have a darker, healthier 
foliage than their neighbors. The corks were again removed and the 
bark cut awa}^ from the holes in several trees. It was found that both 
the cambiiiiii and sapwood were dark and dry, both above and below 
the hole for several inches. This injury did not extend laterally from 
it and was just as deep as the hole. Bejond the inner end of the hole 
the injury had not extended inward. 

On November 22, ail of the trees were again examined, and the 
bark cut away farther from the holes. The results were quite uniform. 
The wood was blackened above and below" the holes where cyanide 
had been inserted. No injury w"as found w'here no cyanide wms used 
in the holes. A number of borers "were taken alive from elm and plum 
trees within a few inches of the holes wiiere ejmnide had been placed. 
The blackened areas on trees W'hich had been examined June 3 had 
increased to several times their length on that date. This black 
wmod alw"ays occurred as a streak the width of the hole and follow^ed 
'the 'direction of the grain of the wmod above and below the hole. In 
several cases the cambium and inner bark had dried and had been 
pushed out from -the black streak and a callous growth was 'starting 
from both sides beneath the bark over the entire length of the streak. 

This show" s that the tree is injured only above and below the opening 
in w^hich the cyanide is placed and that the healthy wood on both 
sides is attempting to heal the wound caused by the cyanide. No 
dead insects w^ere found but in some of the holes left uncorked since 
June SOW" bugs were found to be breeding. 

'Dr. Merrill of the Kansas Agricultural College' has been carry- 
ing on some experiments along this line. Professor Dean advises me 
that, the results obtained were similar to those j'ust given. Thenffects' 
on the trees tre'ated, as noted by both departments, ^wras that ;th6', foliage: 
'became a' distinctly darker and richer green after the introduction of 
the cyanide.' k; L;-'' 




3 . 4 . 

Potassium CrAmDU Injections 


1; Coleus pierced but no KCN injected j 2, Cyanide injected and living Mealy 
Bug; 3, Dark streak in apple caused by ICON; 4, Living Elm Borers after KCH 
injection. 
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Pbesident Glenn W. Heepjck: I believe all this trouble began 
near Professor Kellogg’s territory. 

i'lE. V« L. Kellogcu I might say that the stiinuiiis inay have come 
from Stanford Fiiivcrsity but not from the Stanford entoniologists, x4. 
great many letters came to the Department of Entomology asking for 
information, but a, professor of physics took up the subject on Hs own 
initiative. 

Secretaet a. F, Burgess: I think it has been a long time since 
Professor Iveilogg has attended one of our meetings and I am sure we 
are all pleased to see him here. 

I hope he will take to the coast with him the best wishes of the Asso- 
ciation to the entomologists of that region. 

j\lR. Ik L. Kellogg: I thank you very sincerely, 

Mr. 'W'm, hlooRE: I was particularly interested in this paper as 
we carried out practically the same work last fall and published in 
Science the original discus^on. 

We found that the reason for the failure to kill the mealy bugs was 
due to the cyanide not traveling up the plant through vascular bundles 
but through the intercellular spaces. In trees it travelled through the 
old trachea. I think it went about 8 feet in one apple tree. We then 
cut down the tree and determined the cyanide by chemical test. In 
one tree we bored a number of holes and inserted little glass tubes con- 
taining distilled water. It wms interesting to note that the cyanide 
happened to miss every one of these holes in the tree. It shows you 
really how much chance you would have with the wood-boring insects. 

President Glenn W. Herrice:: No further discussion? 

We will have a joint session tomorrow morning with the Entomologi- 
cal Society of America to hear the papem by Professor Webster and 
Dr. Howard. 

Adjourn exb 4.30 

Morning Session , 

Thursday^ Decemher SOj 191 5 j 10 M a, w. 

The Association met in a joint session with the Entomological So- 
ciety of America^ Prof. V. L. Kellogg, President of that association 
in the chair. 

As previously arranged, the papers prepared by Prof. F, M. Webster 
and Dr. L. 0. ^ Howard were to be presented at this, session. Owing 
to the'' sudden illness of Professor Webster Ms paper was read by, Dr. 
'E. P.'Felt. (Withdrawn for publication' elsewhere.) 

Two paperS' were Then presented ^y 'Dr. L.: 0.' Howard. ^ ^ 
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OM THE HAWAIIAN WORK IN INTRODUCING BENE- 
FICIAL INSECTS 

L. O. Howaed 

There have been several efforts in the past few years to bring 
together some account of the experiments in different parts of the 
world with the practical use of the natural enemies of injurious insects* 
Probably the first of these was contained in the writer’s paper on 
^^The Economic Status of Insects as a Class/’ the address of the 
retiring President of the Biological Society of Washington, January 18^ 
1899y afterwards published in Science^ new series^ IX,, No, 216^ pp« 
233-247j February 17, 1899, and afterwards republished in the x4niiual 
Report of the Smithsonian Institution for 1898^ pp. 551-569 (Washing- 
ton, 1900). The second was probably the writer’s paper presented 
before the Massachusetts Horticultural Society January 13, 1906, 
and published in the Transactions of that Society for 1906, Part I, 
pp. 11-19 (author’s abstract, Boston, October, 1896), 

In 1907 was published Paul Marchal’s important paper entitled 
“Utilisation des Insectes Auxiliaires Entomophages dans la Lutte 
contre les Insectes nuisibles k 1’ Agriculture,” which appeared in the 
Annak of the National xAgronomical Institution (Superior School of 
Agriculture), Part II, Yoh YI of the Second Series, pp. 281-354. 
The writer translated this paper, and it w^as published in Popular 
Science Monthly^ Yol. LXXII, April and May, 1908, pp. 352-370 
and 406-419. In this admirable summary, Marchal iiieiitioned the 
work of the importation of the natural enemies of the sugar cane leaf- 
hopper hj the Sugar Planters’ Association of Harvaii, but was appar- 
ently uninformed at that time as to the success or non-siiceess of the 
wmrk. 

In the, following year, 1908, Dr. F. Silvestri visited the United 
States and Hawaii, and in 1909 published in the BtiEeiw of the Society 
of Italian Agriculturists another important summary, included in his 
account of his investigations, under the title “Sgiiardo ailo Stato 
attuale dell’EntomoIogia Agraria negli Stati-Uniti del Nord America 
e Ammsestramenti ehe possono derivarne per L’Agricoltura Italiana.” 
A translation of a large portion of this will be found in the Hawaiian 
Forester and Agriculturist for August, 1909 (Yol. VII, No. 8). Having 
spent a month on the Hawaiian Islands in intimate association with 
the entomologists at the Sugar Planters’ station, Silvestri was able to 
give a rather full account of the work clone there, and praised it highly, 
A later general summary of the world work of this kind will be 
found in the first 46 pages of Bulletin 91 of the Bureau of Entomology, 
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"^'Th.e Importation into the rnited States of the Parasites of the 
Gipsy hlotii and Brown-tail Moth: A Report of Progress with some 
Consideration of Previous and ConcuiTeiit Efiorts of this Kind/*' 
by L, 0. Howard and W. F. Fiske (Washington, 1011). In this 
account some space is devoted to the search for parasites of the sugar 
cane leaf-hoppers in Hawmii, with the final statement that “The 
practical results of these importations seem to have been excelient. 
There seems no doubt that the parasites have been the controlling 
factor in the reduction of the leaf -hoppers/’ 

The latest to be published is the chapter entitled “Die biologische 
Bekampfiing/^ in K. Escherich’s book, “'Die aiigewmndte Eiitomologie 
in den Tereinigten Staatcn/^ published by Paul Parey in Berlin, 1913; 
but in.this account the Hatvaiian wmrk is not mentioned. 

The PlawTtiians themselves have not bragged about their achieve* 
ments. They have published bare statements of facts with technical 
descriptions of imported species, but have showm themselves ag- 
grieved by statements made by Froggatt in his account of his journey 
aroimcl the world during w’hich he spent a month on the islands and 
they have published, as just indicated, a translation of a large, part 
of Silvestri’s commendatory paper. Recently, however, they have 
seemed to be more inclined to tell the wmrkl exactly wdiat they have 
done and to w^ekome the favorable and even enthusiastic comment 
wRich must necessarily follow a widespread knowiedge of their achiev^e- 
ments. Mr. 0. H. Sw^ezey, for example, in an excellent, straight- 
forward, and at the same time modest paper which he read before the 
meeting of the Association of Economic Entomologists at Berkeley, 
•California, during the first week of last August (published in the Jour- 
nal OF Econohic Entomology, VoL 8, No. o, October, 1915), has 
put the entomologists of the wmrld in possession of many new facts 
wiiicli w^ere unknown to them before. 

But still, enough has not yet been said, and the writer satisfied 
himself by a visit during August, last, to Oahu, by observation, and 
by interview's with the scientific men of the island and wfith the prac- 
tical men of affairs, that Plawaii has seen a most extraordinary series 
of successful experiments in the introduction of beneficial insects 
which has in toto far excelled anything of the kind that has been 
done elsewhere in the world and which has resulted in an immense 
monetary saving. There can be no doubt of it. 

The Sugar Cane Leaf-Hopper and its Imported Parasites 

The sugar cane leaf-hopper of Hawaii (PerMnsiella saccharicida 
Kirkaldy) appears to have been introduced with seed from Australia 
about 1898. ' 
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It was first found harnifu] to sugar in 1902. It spread rapidly", and 
in 1903 damaged the crop to the extent of three millions of dollars. 
That year Kcebele came to the United States to look for parasites. 

In 1904 Koebele and Perkins went to Australia; got more than 
one hundred species of parasites of leaf-hoppers, and although failing 
with their first consignment sent in cold storage from Cairns, later 
shipiiieiits from Bimdaberg were successful. They were reared in 
confinement and liberated in cane fields. 

The year 1904 showed enormous loss from the leaf-hopper on many 
plantations. In 1906 certain of the parasites began to multiply very 
rapidly. 

In 1907 one very large plantation, owned by the Hawaiian Agricul- 
tural Company, whose crop had dropped from 10,954 tons in 1904 
to 1,620 tons in 1905 and to 826 tons in 1906, made the next year 
11,630 tons almost entirely as the result of the parasite introduction. 

Silvestri visited the islands in 1908 and reported with enthusiasm 
on the results of the introductions. 

During August, last, the situation with regard to the sugar cane 
leaf-hopper on the island of Oahu was almost perfect. The canes 
were not damaged in any respect so far as I could see. The leaf- 
hoppers were still present, but in insignificant numbers; where they 
had oviposited their eggs wrere almost invariably parasitized either by 
Paranagrus or Ootetrastichus. 

I w^as told that there is an occasional reviving of the leaf-hoppers 
in numbers, following the destruction of parasites by trash-burning, 
and that, at that time, on one large plantation on the island of Hawaii, 
1,000 acres was so badly infested that a yield of only one-half a normal 
crop was expected; but these recrudescences are and probably wall be 
fugitive. 

No other leaf-hopper parasites were seen. Some of the parasites 
of the adults, notably Haplogonatopus (a Dryinid), I was informed, 
still exist on the islands. 

The Sugar Cane Borer and its Parasites 

The sugar cane w^eevil borer, Rhahdocnemis (Sphefiophonis) obsmrus^ 
has been a pest on the islands for very many ^mars. 

After the success of the egg parasites of the leaf-hopper in 1904-6, 
the Planters^ Association began to search for parasites of the weevil. 
F. Muir started on an exploring trip, and in 1908 found a Tacliinid fly 
(Ceromasia sphenophori Villeneuve) at Amboina in the East Indies 
parasitizing a weevil infesting sago palms, sometimes destroying 
90 per cent of the borers, the weevil, being probably only a geographic 
variety of the sugar cane species. 
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During the summer of 1€0S efforts were loade to send this tacliinid 
to Hawaii by means of a relay breeding station at Hong Kong, but- 
failed. Later, in British New Guinea, Muir found the same taciiiiiid 
destroying a borer in sugar caiic, identical with the Hawaiian species, 
and destroying a high percentage. He succeeded in breeding it in 
cages» He was taken down with ty’-phoid, and on arriving at Brisbane, 
Australia, was forced to go to a hospital. His parasite cages vcere 
sent on to Honolulu, but, yvanting proper care, the parasites died. 

After his recoynry he met J. C. Kershaw, an entomologist whom 
he had preyiously met at hlacao, China, at Brisbane in January, 
1910. Kershaw prepared cages at Moresby, North Queeiisland, and 
Muir went to Neyv Guinea where he collected puparia of the tachinid 
and sent them to Kershatv. The latter placed these in cages contain-* 
iiig the prepared sugar canes containing numerous borer larva?. 

Muir continued to send puparia until Kershaw had the tachinids 
satisfactorily breeding, when he joined him, and, taking fresh puparia 
from the cages, went to Fiji wdiere another breeding station yvas 
established. When this was successfully done, Kershaw abandoned 
the cages in Queensland and went to Fiji with more puparia. When 
he arrived, Muir went to Honolulu with tachinids, leaving Kershaw 
in Fiji where he remained a few more v/eeks and then came on to 
Honolulu vith additional parasites. 

iluir arrived in Honolulu wdth Imng parasites in August, 1910, and 
Kershaw anWed the following month. Part of the parasites were 
liberated and others retained in breeding cages. 

The breeding continued for two years in the cages; the colonies were 
liberated on sugar plantations as rapidly as they were available. 
They bred continuously, each generation requiring about six weeks, 
and there were about six generations a year. 

After six months they were found established and increasing in 
plantations where the first liberations were made, and in a year spread 
to all parts of these plantations, sometimes oy’^er a distance of five miles. 

In 1914 Swezey reported (Jouknal of Economic Entomology, 
December 14, 1914) that they were established almost entirely 
throughout the sugar cane districts of the islands. 

Prior to the introduction of parasites, hand collecting had been 
practiced on some plantations. On one plantation, in 1913, 27,010 
ounces were collected; in 1914, on the same plantation, only '3,440 
ounces were collected, showing a reduction of over 87 per cent. 

In August, 1915, I found the borer rare on Oahu. In no case did 
I find a living larva. Mr.,Swezey and Mr, Osborn found for me a 
number of, burrows, but in every case when they were opened the 
larva had been' destroyed and the puparia of the tachinid were present. 



176 


JOURNAL OF ECONOiMIC ENTOMOLOGY 


[VoL 9 


As the result of this importation, there has been a very great in- 
crease in the sugar 3 aeid per acre. The gain runs into the hundreds 
of thousands of dollars. 

The adult tachinid places her eggs at openings in the rind of the 
cane where the borer larva? feeding inside have come to the surface. 
The maggots find the borer larviu in the channels, penetrate the body 
and kill the host wdieii it is about ready to pupate. From one to a 
dozen maggots ina^r thrive in one borer larva, but one is sufficient to 
kill it. The puparia are found in the fibrous cocoon made hy the 
full-grown borer larva. The flies on issuing make their way through 
the cocoon and out of the cane through the hole which the borer 
larva had previously made. 

The Mediterranean Fruit-Fly and its Introduced Parasites 

The Mediterranean fruit-fly has been present in Hawaii since some 
time prior to 1910, and has practically stopped the gromiig of fruit 
except pineapples and bananas, although some sound mangoes and 
alligator pears are still raised. 

On account of the occurrence of enormous quantities of wild guava 
bushes all over the mountains, the extermination of the fly^ or even 
its great reduction in numbers seems to be impossible. The destruc- 
tion of the fallen fruit afforded little relief. Poisoning experiments, 
although somewhat successful, could not control, on account of the 
enormous wild supply, 

Silvestri, by- his favorable report on the work of the Sugar Planters^ 
Association in the introduction of parasites of the leaf-hopper, achieved 
the good will and admiration of the Hawaiian people, notaljly Mr. 
W. ]M. Giffard, Chairman of the Entomological Committee of the 
Sugar Planters' Association and President of the Hawaiian Board of 
Agriculture and Forestry^ He therefore asked Silvestri to search for 
parasites of the fruit-fly and to introduce them into Hawaii. Silvestri 
started July 25, 1912, and visited the Canary Islands, Senegal, French 
Guinea, Southern Nigeria, Gold CovTst, Dahomey^, Congo, Angola, 
and South Africa; then, by way of Australia, he went to Honolulu, 
arriving May 16, 1913. 

He brought with him from West Africa, having continuously reared 
them through the journey, 300 specimens of Galesus silvestrii Kieffer, 
500 specimens of Dnhinus giffardi Silvestri, 12 specimens of Opitis 
perproximus Silvestri, 5 specimens of Opius humilis Silvestri, and 4 
females and 3 males of Diachas7na iTyo7ii Cameron. The rearing of 
these was begun by Mr. D. T. Fullaway until September 30, and then 
by^ Mr. J. C. Bridwell from October 1 to December 31, 1913, It was 
found not very difficult to rear some of them in confinement.' The 
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Galesiis and the Dirhinus, both pupa-parasites and received in the 
greatest numbers, have not yet l^econie estaljlislied. They have been 
put out in quantity but have not I )eeii recovered in the opein Wiiether 
the character of the soil is the trouble, or whether they are all destroATd 
by the fire ant is a question. 

The Bracoiiids were discouraging from the start . Opius perproiinius 
failed. Optus humilis and Diachasuai tnjoni were divided. Four 
females of Diaciiasma and three females of Opius were liberated in 
the district of Kona. Those retained in ]>reeding cages were lost. 

Now comes the extraordinary thing. From the iiisigiiificaiit 
iiuriiber of seven females of the Diaehasma and Opius lil'jerated in 
Kona, both spc-^cies have become established! Both are laiwa-para- 
sites, and were rediscovered by hlr. Giffard and Doctor Back. An 
examination made by Back and Pemberton in the summer of 1914 
indicates percentages of parasitism as high as 85 in larvie from coffee 
berries grown in the Kona district, 97.S per cent in larvte from coffee 
berries at Lanihau and high percentages in other fruits at other 
places. 

The Earlier Ixtroductions 

The earlier introductions of parasites and beneficial insects against 
injurious insects, made by Kcebele before the outbreak of the sugar 
cane leaf-hopper, have been rather fully considered in Mr. Swezey’s 
paper and clsewiiere. Very many of them undoubtedly did excellent 
work. Ill spite, hoivever, of the large numbers of enemies of mealy- 
bugs that were introduced at that time, outbreaks are frequent though 
not serious; and, although efficient parasites were introduced for leaf- 
rollers and the latter are not now very injurious, outbreaks occasionally 
occur. This, however, is quite to be expected, and in any considera- 
tion of the Yvalue of imported parasites we must never expect extermina- 
tion but a reduction to comparatively non-injurioiis numbers with an 
occasional increase to some extent. 

In the case of none of these early introductions ivas there sufficient 
stud}" made of the intimate biology of the species introduced, and in 
fact the most careful study should be made now of the intimate life- 
history of the recently introduced parasites, and especially of those 
which are still coming in from Mr. Fullawny. Some of this work 
I hope Mr. Timberlake will be able to do. 

Just why they have been able to accomplish so- much is at first 
glance rather hard to understand. As early as 1897 Mr. E. C. L. 
Perkins, w-riting in Nature (Vol. 55 , No. 1430 , March 25, 1897), and 
referring to the successes of the importations^ of many species by 
Kcebele, for the purpose of destroying various crop pests, wrote as 
follows': ' ' , ' , / 
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It becomes natural to ask why the success of the imported beneficial insects lias 
been so pronounced here, while in other countries it has been attained in a com- 
paratively small measure. The reason, I think, is sufficiently obvious. The same 
causes which Iiave led to the rapid spread anrl excessive multiplication of injurious 
introductions, have operated equally on the beneficial ones that prejr upon them. 
The remote position of the islands, and the consequently limited fauna, giving free 
scope for increase to new arrivals, the general absence of creatures injurious to the 
introduced beneficial species, and the equability of the climate, allowing of almost 
continual breeding, may well afford results which could hardly be attained clsewffiere 
on the globe. The keen struggle for existence of continental lands is comparatively 
non-existent, and, so far as it exists, is rather brought about by the introduced fauna 
than by the native one. 

In commenting upon Mr. Perkinses paper, the writer, in Ms address 
on “The Spread of Land Species by the Agency of Man,” said: “Mr. 
Perkins’s reasons are all good, but he has not mentioned one prime 
reason of success, and that is that the most successful of the imported 
species have come from another portion of the same great faunal 
region, wdiile others have been recei\ ed from the region most closely 
allied, viz. the oriental.” This was in connection with a discussion 
as to the chances of acclimatization of insects brought from different 
life zones. 

In connection with this discussion, by the way, I concluded: “It 
is on the degree of simplicity of its life — the degree of simplicity of its 
natural environment as a whole — that the capacity of a species for 
transportation and acclimatization, even in a parallel life zone, 
depends.” Mr, H, S. Smith recently, in a letter in which he quotes 
this sentence, very^ aptly writes: “It seems to me that the degree of 
simplicity of the new’ environment is quite as important. If the 
species introduced into Hawaii had encountered the complex relation 
that Apanteles fidvipes did in New^ England, where it was attacked 
by eighteen different species of secondaries as w^ell as several predators 
during the first generation, there might have been a different tale 
to tell ! ” 

It must be pointed out in conclusion that wffiile conditions in Hawaii 
are extremely favorable for the reasons which Br. Perkins formulated 
so early in the game, the men in control of the work were fortunate in 
themselves in the first place, and in having Mr. Giffard among them, 
and fortunate in being able to financially support any promising meas- 
ure; and were fortunate, also, in having Mr. Koebele and Dr. Perkins 
at hand; and were fortunate later in being able to add to their forces 
such men as Swezey, Muir, Silvestri, and Osborn, and now Fullaway; 
and at the present moment Timberlake, with his admirable technique 
and: broad knowledge, is on the Pacific on his way to take up' parasite 
work under The^ combined auspices of, the Sugar Planters’ Association 
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and the Territorial Board of Agriculture. All the possible require-* 
nients for successful work have thus been filled, nainel}'- the most 
favorable climate (permitting continuous breeding throughout the 
year), the most favoral^le conditions of cultivatioiij a small number 
of crops^ a restricted and simple faunUj a highly inteHigeiit body 
of men in control^ with plenty of means, and an altogether admirable 
force of scientifically trained employees. As the Freiicli would say^ 
Qtie vouliez votis encore? 

What we shall want later is a complete account of the whole work 
from Air. Giffard or Dr. Perkins or Air, Aluir or Air. Swezey, The 
work has been most notable and should have its written history 
available to all. 


FURTHER NOTES ON PROSPALTELLA BERLESEI HOW. 

By L. O. How ARB 

The little Aphelinine parasite known as Prospaltella berlesei has 
become a creature of much international and practical importance, and 
its name in various combinations, not only as a noun but as a verb as 
well, has made its entrance into the Italian and Spanish languages, and 
bids ultimately in these same combinations to enter the English lan- 
guage. 

Originally found by Berlese in Florence, issuing from lilac twigs 
infested by Diaspis pentagona sent from Washington by Alarlatt at 
the writer^s request in Alay, 1906, this parasite was sent back to the 
writer in Washington, was found to be new, and was described by Mm 
as Prospaltella berlesei in an article on the parasites of Diaspis pm- 
tagona in Eedia^ VoL III, part 2, and in the Entomological News for 
October, 1906, pp, 292-293, Sendings of parasitized scales from 
Washington to Florence “were continued during 1906, 1907 and 1908. 

Berlese^s continuous success in rearing and colonizing this parasite 
on mulberry^ trees affected by the scale has been reported from time 
to time, notably in an article in the JoimisrAh of Economic Entomou- 
OGT for August, 1912, pp. 325-328, translated by the writer from a 
French abstract of Berlese^s report drawn up by Dr. Caterina 
Samsonoff. 

During, the past year Professor Berlese has published in a long 
article in J2edfa,(X, Parts 1 and 2, May 20, 1915, pp. 151-218) a sum- 
mary* account of the^ warfare in Italy against Diaspis pentagona wMch 
at the beginning of, the present century threatened the extinction of 
the silk industry of Italy through the destruction of the mulberry, of 
the, early 'laws enacted to enforce the mechanical and chemical fi#t 
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against it, of the introduction and spread of the Prospaltella and of its 
eminent success, until in 1914 a large part of Italy was relieved from 
the danger, the old laws for its treatment had been canceled, and 
quarantine on the part of France against Italy had been modified. 

Thus the practical introduction and colonization of this Prospaltelia 
in Italy by Berlese has proved to be one of the greatest of the successful 
efforts of this kind yet carried out. 

Attracted by this Italian success, the Prospaltelia has recently been 
introduced from Italy into Switzerland and Spain, and at an earlier 
date into Uruguay, Argentina, Peru, and Chile— in Uruguay and 
Argentina from both Italy and the United States, to be used against 
D, pe?iiagona; and into Peru and Chile from the United States, to be 
used against other species of Diaspime. A certain amount of success 
has been achieved in the Argentine Republic and in Uruguay, and in the 
former country a national Prospaltelia commission has been founded, 
under the Ministry of Agriculture, for the purpose of handling the dis- 
semination of the parasites. It is entitled ^^Comision Nacional Para 
Propagar la Prospaltelia Berlesei How./^ and Senor F. A. Barroelavena 
is the president. 

In both Italy and Uruguay the Italian and Spanish equivalents of 
the verb to Prospaltellize and the noun ProspaltelUzation have appar- 
ently come into general use. 

Berlese and Marlatt are probably correct in their belief that Diaspis 
pentagona is an indigene of tropical oriental countries. Marlatt writes 
concerning this species: [It] “is common to all eastern Asia, including 
Japan and the East Indies, and undoubtedly, from its wide distri- 
bution and local occurrence in most out-of-the-way districts, is a native 
of this region and has been spread about in times so remotely past as to 
be beyond determination. It is probably a tropical species which has 
worked northward until practically the whole region as far as Peking, 
China, and the north island of Japan has been covered/' ’• 

Unlike most Aphelinines, Prospaltelia berlesei seems to be rather 
specifically connected with Diaspis pentagona^ whereas most of the 
group maybe reared from several Diaspine hosts. It is probable, there- 
fore, that this parasite is also of oriental origin, and in fact the whole 
genus Prospaltelia very possibly be of tropical oriental origin. 
Of the twenty-two species which have been described, six have been 
described from the United States, five from Italy, two from Spain, one 
' from Germany, one from Porto Rico, one from Peru, one from Hawaii, 
one from India, one from China, one from Java, and three from' Aus- 
. tralia, but it must be noted that all have been described within the 
,, past, twenty years, and, as has been frequently pointed out, so great 

; '^Bulietm 37,, new series, Division of. Entomology, p. 78. 
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has been the commercial carriage of Coccicke upon plants imported 
from one countr}" to another that it is no longer possible to ascertain 
the original country of the majority of the species, and iiaturaily the 
same may be said for their parasites. In fact, as I have elsewhere 
pointed out,^ the entire Aphelinine fauna of the f niied States was rad- 
ically changed by these accidental importations in the twenty years 
between 1880 and 1900. Pros-pcdtella herlesei occurs in Japan, as was 
ascertained by Beiiese after its discovery in Italy from twigs sent from 
Washington. In Washington its host was first discovered about 189-1. 
No effort was made to rear parasites from it until the lilac twigs bear- 
ing it were sent to Berlese in 1906, but the parasite may have come in 
from almost any part of the world, since plants were being brought to 
Washington from many points. The maimer of the introduction of 
the scale in Washington is unknown, and there are no data for even a 
respectable theory. The same must be said of the parasite. 

Beiiese assumes that: ^‘’This species was imported to Washington 
by Marlatt without his knowledge with material gathered in the ex- 
treme east^’ (free translation). This assumption is purely theoretical, 
and, as a matter of fact, is groundless. I myself exarniiied all the 
parasites reared from the Coccicl material sent in by Marlatt, including 
that reared from Diaspis pentagona shipped as food for Ckilocorus sim- 
ilisy and, as Marlatt has pointed out (loc. cit.), the only species reared 
from this scale were ApheUnus jumpemvis How. and AspidiotdphaguB 
citrimis (Craw.), the latter being the most numerous. There is no 
chance that the Prospaltella wms unknowingly imported by Marlatt. 

Professor Berlese is greatly to be congratulated on the successful 
outcome of his intelligent and perservering and arduous work in this, 
great experiment, and it is a great satisfaction to the United States 
Department of Agriculture and to American workers generally that 
the United States was able to assist someTvhat in return for the many 
courtesies shown to workers in the Department and in the country 
generally by Berlese and his Italian colleagues. 


The joint session then' adjourned. The Association of Economic 
Entomologists were then photographed on the front steps of the 
Botany and Zoology Building. They reconvened in another room and 
a paper was presented by Mr. J. R. Parker. 

^Bulletin de la Sociiii entomologiqm de France^ 1911, No. 12, pp. 268“259.' 
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THE WESTERN WHEAT APHIS (BRACHYCOLUS TRITICI 

GILL) 

By J. R. Pakkbr, Bozeman, Mont, 

Historical 

The Western wheat aphis was originally described by Professor 
Gillette in Entomological Neios for December^ 191L Concerning it_he 
remarks, ^^This is seemingly a rather rare species occurring upon, 
grasses and has been taken several times by L. C. Bragg upon the leaves 
of blue stem {Agropyron glaucum) and upon wheat during the summer 
months in the vicinity of Fort Collins.” ■ 

In Montana this insect first attracted attention in 1910 when re- 
ports came to the experiment station that a plant louse was destroy- 
ing winter wheat in a few localities in Fergus County. An investiga- 
tion of these reports brought out the fact that more injury was being 
done than we had believed a grain plant louse capable of doing. In 
one instance a grower w^'ho had 700 acres of wheat estimated his loss 
due to wheat aphis at 5,000 bushels. Another grower had 80 acres of 
winter wheat so badly injured that no attempt was made to harvest it. 

Since 1910 the Western wheat aphis has become increasingly abun- 
dant in Fergus County and has appeared in injurious numbers in 
several other counties. During the past two seasons in Montana, 
with the exception of the army cutworm (Chorizagrotis agrestis Grote), 
it has ranked as the most destructive insect pest of winter wheat. 

Since economic entomological literature contains no account of the 
Western wheat aphis, and because of the great economic importance 
of its host plant, this paper has been prepared to bring together some 
of the facts which have been learned about this new pest of wheat. 

Description 

Technical descriptions of the various forms of this species have been 
published by Professor Gillette m Entomological News, Volume XXII,. 
pages 441-442. In this paper only a brief general description will be 
given. " . 

The wingless viviparous female, which is the form most frequently 
seen, is peculiarly shaped, being unusually long and narrow for an aphid. 
Tt is about 2 millimeters in length, and .6 of a millimeter in width. The 
general color is a pale yellowish green, but this is generally hidden by a 
powdery white coating. The body appendages are all somewhat 
reduced: the comides can be seen ■ only with the aid of a lens; the 
ttom are less than half the length' of'' the body and the le^ are quite 
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Western wheat aphis: 1, Comparison of normal and infested plants; 2, Char- 
acteristic tj^pe of injury. 
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short. The peculiar long and narrow ijody with its covering of white 
powder will easily distinguish this form from other aphids commonly 
found upon wheat. 

Ill the winged vh iparous female the headj antemice and thorax are 
black, while the abdomen is light green. The body is powdered with a 
W’hite secretion, but to a less extent than in the wingless female* The 
body is also shorter, the length averaging about L5 inillimeters. The 
cubital vein of the wing is twice forked. This form may be distin- 
guished from other grain aphids by the cornicles, wiiich are greatly 
reduced and appear only as mere rings slightly raised aboi'-e the surface 
of the body. 

The oviparous female is similar in appearance to the wingless vi- 
viparous female. 

The male is wingless, only about half as long as the female, less 
densely clothed with w^hite pow’der and is somew'hat lighter in color* 

The eggs are pale yellow when first laid, but soon change to green 
and after a few hours become shining black. 

Chaeactek and Extent of Injury 

Wheat plants infested with the w^heat aphis have a characteristic 
appearance wiiich is easily recognized after having once been seen. 
On small plants the first indication is a thickening and broadening 
of the leaf blade. Soon longitudinal, w* hitish stripes appear and these 
frequently become pinkish in the later stages. Leaves of infested plants 
in late fall and early spring have a fleshy and whitened appearance 
as compared with the slender dark green leaves of uninfested plants. 
One or two aphids hidden from sight and feeding in the yet unex- 
panded basal portion of the leaves are sufficient to bring about the 
characteristic appearance described above. These soon increase, 
however, and' the entire upper surface of ; the leaves is frequently 
covered with lice. No curling of the leaves has been observ^ed in the 
fall or early spring. Heavily infested plants make little or no growth' 
and by midsummer are generally dead. Plants less heavily infested'^ 
sometimes stool out and eventually, send up a twisted central 'stem 
bearing a deformed head. A short time previous to heading, the leaves 
surrounding the central stem generally become tightly curled and as 
a result the head has difficulty in pushing up through them and very 
frequently forces its way through the side of the boot or sheath. ^ The 
peculiar twisting of the terminal leaves which occurs in this stage is 
'quite ch,aracteristic, the leaf twisting spirally i'n one direction for a 
'.short distance and then curling 'in,„the 'opposite /direction. ' The de^] 
Termed heads seldom reach a height, qf over ten inches fromhhe ground 
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Wheat evpiiis injury is more commonly found in circular areas from 
10 to 50 feet in diameter, distriljuted in an irregular manner about 
tlie field 111 hlay these spots are noticeabie because of the stunted 
and peculiar appearance of the small plants ; in June many of the plants 
are wilting and yellowing, while a few are sending up eiiiied stems 
bearing deformed heads; liy midsummer practically all the wheat 
plants are dead and the area is covered with a growth of weeds* In 
some cases entire fields of wheat have been completely destro3^ed; 
such instances are not common, but are occurring more frcquentl}^ 
each 3 'ear. 

Other Host Plants 

Barle\' is the oiilj' grain crop besides wheat which thus far is known 
to be injured bj" the wdeat aphis. Oats seem to be disliked and are 
not harmed even when growing in the midst of infested wheat. 

Blue joint grass (Agropyron occidentale Scribii.), when growing in 
and around the edges of infested wheat fields, is ahvaj^s heavily in- 
fested and is probabl\" the native host plant. However, an extended 
search for the wheat aphis upon blue joint grass some distance from 
infested grain fields has not as 3 ’et revealed it in such localities. Near 
infested wheat, the wheat aphis has also been found upon cheat (Bromm 
semlimis L.), spear grass (Stipa comata F. & E.) and timothy {Phleum 
pratense L.). 

Seasonal History and PIabits 

The winter is passed in the egg stage upon fall seeded wheat, voE 
miteer grain and grasses. The eggs hatch earl}" in April and the re- 
sulting stem mothers become adults and begin producing 3 "oiiiig in 
about two w'eeks. About June 1, a few" winged forms appear and fly 
to new" host plants. B}" June 15, winged migrants are very plentiful 
and continue in increasing numbers until about July 1, wiien they begin 
to decrease in number. In jMontana no winged forms have been seen 
after August 15, and it appears that the period of greatest activity in 
migration in normal seasons occurs from about June 15 to July L 
This period is of particular importance in relation to control measures. 
The winged migrants do not settle upon large plants even though they 
are green and succulent, but are apparently prompted by instinct to 
search out smaller plants which will afford food for a longer period. 
Summer fallow’-ed fields plowed previous to June 15 and then allowed 
to grow up to grasses and volunteer' grain, offer the ideal conditions 
w"hich the migrants are seeking. Scattering plants spring up and, 
having a large area from which to draw moisture, , remain green and 
succulent until killed by heavy frosts in the fall. Upon such plants, 
w"heat and, blue stem primarily", the wrheat aphis passes dhe summer. 
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During tlie hottest summer weather eoccinellid and hvinenopterous 
parasites greatly reduce their numbers, but as cold weather comes on 
the parasites lessen their activities and the aphids become so aljuiidaiit 
that their host plants are o\erloaded, forcing the plant lice to migrate 
in search of fresh food. By this time the new crop of fall wheat is well 
started and again the migrants jfind the ideal conditions vdiich they are 
seeking. Observations were made in infested grain fields during the 
first week’ of November of the present season, and, whenever an iiE» 
fested stool of volunteer tvheat was found, the wingless lice could be 
seen crawiiiig awa}' from it in all directions. Thus one good-sized 
stool of volunteer grain wdll reinfest much of the new crop within a 
radius of 10 to 25 feet and sometimes to greater distances. It is a 
significant fact that, wdienever an area in which the wheat lias lieen 
destroyed by the wiieat aphis is examined in the spring, the old dried 
volunteer plants from wiiich the infestation started can always be 
foiiiicL 

About October 15, true males and females are produced and egg- 
laying is carried on until very late in the fall. On December 2, 1914, 
wdieat plants w'cre seen which w^ere covered with egg-laying females 
even though the thermometer had registered 11 degrees below zero 
in that vicinity on November 15. The eggs are deposited for the most 
part upon the leaf blade upon which the female is feeding, but are also 
placed upon dried stems and upon the soiL The old volunteer plants 
and bunches of blue joint have upon them the greatest number of eggs, 
but many are also laid upon the small fall wdieat plants by the crawding 
migrants. 

CONTEOL 

Clean Tillage op Summer Fallowed Fields. — The life-history 
and habits as just discussed wmuld naturally suggest clean tillage of 
summer fallowed wheat land as the most feasible method of control. 
That this is the right method may be emphasized by the statement 
that no wheat aphis injury has ever been found except on summer 
fallowed land where volunteer grain and grasses have^ been allowed to 
grow. Fall wdieat on sod land in heavily infested localities has never 
been injured even when adjoining fields have been completely de- 
stroyed. 

It is a very simple matter to advise that the wheat aphis can be 
completely controlled by keeping summer fallowed fields absolutely 
free from volunteer grain and grasses, but it is often a difficult and 
expensive proposition for the farmer to put the advice into practice. 
The' ordinary method of procedure in the handling of summer fallowed 
wheat land in Montana is to plow in the spring and to follow mth, a' 
varying number of diskings to kill vegetation and to conserve moisture., 
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But eren if repeated cultirations are give vritli the ordinary disk 
liarrow_, some Toliiiiteer wheat and much blue joint grass is very likely 
to escape and only a few such plants are necessary to bring about an 
iiifestatioii of wheat apliis in localities where it is abundant, hloreouerj 
in the most liea'^ihe infested districts of Fergus County., soil and climatic 
conditions are such that frequent diskiiigs during the summer iiioiiths 
are not desirable^ for when the soil becomes finely pulverized it blows 
a-nd drifts badly the following winter. Several of the less common 
methods of obtaining clean summer fallowed fields are^ therefore^ 
discussed with particular reference to their bearing on wheat aphis 
coiitroL 

Use of Special Tools. — It has already been said that the ordinary 
disk harrow allows some vegetation to escape. There are now on the 
market tools of the duck-foot cultivator type which are composed of 
sets of overlapping Y-shaped knives which will cut all vegetation just 
below the surface of the soil. These are much more efficient than the 
disk as destroyers of vegetation, are of light draft and do not pulverize 
the soil as much as the disk harrowu They have the disadvantage of 
not working well in rocky ground. 

The use of the hand hoe in destroying vegetation which has escaped 
the first diskings is practiced by some growers, who report it a cheaper 
and more thorough method than to continue the disking. 

Late Plowing. — In discussing the wheat aphis with many growers, 
a surprisingly large number have remarked that fields plowed early, 
that is, in April and May and up to June 15, were severely injured, 
while nearby fields, plowed after June 15, were uninjured. One man 
started plowing on May 15, but at that time plowed only an area of 
a few rods wide around the field. On July 4, plowing was resumed 
and carried to a finish. The follcwing spring the early plowed area 
was badly injured hy the wheat aphis, while the late plowed area was 
practically uninjured. Such cases are easily explained. On the early 
plowed land volunteer grain and grasses have an opportunity to start 
up during the season of rainy w’eather that follows plowing, thus bring- 
ing about imdting conditions to the migrants which are flying in June 
and July. In late plowed fields all vmlunteer grains and grasses that 
have started during the rainy season are turned under and the field is 
left bare during the migration period. 

Some growers disk the stubble early in the spring and then do not 
start plowing until after June 15. The disking has a tendency to 
hasten the germination of grains and weed seed and makes plowing 
easier. 

Some of the 'most successful growers plow twice, a shallow plowing 
in early spring and a deeper plowing after June 15, well toward the 
close of the spring rains. Bneh fields are, remarkably Tree' from, vol- 
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unteer grains and grasses and are said to give increased yields o\'er 
once-plowed fields. No wheat aphis iiijuiy has ever been seen on, 
double-plowed fields. 

Late plowed fields can undoubtedly be kept free from vegetation 
with iiiueh less labor than early plowed fields and this practice, when 
it can be carried on without interfering with economic farm practices, 
is recomineiided in districts wiiere the w'heat aphis is abuiidaiit, 

P.iSTrniXG. — Some farmers allow a small band of sheep or other 
stock to graze on summer fallotved land and wLere vegetation is kept 
dowui in this manner wiieat aphis injury has not been noticed. 

Ill XoveiTiber of the present year, an SO-acre field of winter wheat 
wms seen wiiicli wars so badly infested with wheat aphis that there 
seemed to be absolutely no hope of the crop maturing if left as it w'as. 
The field wms eveiwwvhere dotted with dumps of volunteer wLeat, 
from wiiich females w^ere migrating to the new crop, and already 
nearly every young wiieat plant w^as infested with egg-laying females. 
A band of 1,500 sheep %vas turned into this field and in a short time 
had grazed off nearly all vegetation. Whether a new" growih will 
be produced that will be free from wheat aphis remains to be seen, 
but it is certain that a great majority of the plant lice and their eggs 
have been destroyed and this method gives some promise in the 
handling of fields that are akeady badi^' infested. 

Chops that May Be Sown on Ground Where Grain Has Been 
Destroyed by the Wheat Aphis. — Wheat aphis injurj" generally 
appears early enough in the spring so that destroyed areas may be 
seeded to spring grains or other crops. 

Spring wheat mixj be safely planted if infested w^heat plants are 
first plowed under. This wms tried in several fields during the past 
season and in no instance wms the spring crop injured. Spring wheat 
and barley drilled in among infested plants have been badly injured 
and this practice is considered decidedly" unsafe. 

\ ■ Probably the safest and easiest crop to put in on such land is oats 
upon w"hich the wdieat aphis has never been seen to feed. One grower 
whose 80-acre field of fall w^'hoat w^as completely infested with aphis 
in the spring merely drilled in oats without previous preparation of the 
soil. The young oats grew side bjf side with the heavily infested wheat, 
but wmre never attacked and at harvest the crop yielded ' 50 bushels 
to the acre. By early summer all of the wheat in the field had been 
killed. 


TMs concluded the reading of papers for the meeting' and after the 
usual closing business session 'the meeting adjourned. ' 

' ' 6 ' A. P. Burgess, 
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Proceedings of the Fifth Annual Meeting of the Section 

on Apiary Inspection 

The Fifth Amiiial Meeting of Apiary Inspectors was called to order 
by the Cliaimiaii, Dr. E. F. Piiiilips, at the Southern Hotel, Columbus, 
Ohio, Monday evening, December 27, 1915. 

The meeting showed the largest attendance of any 3 ''et held. This 
was undoubtedly due to the fact that it did not conflict with the meet- 
ing of any other section and was held at the hoteMieadquarters of the 
Association. 

The principal things brought out in the address of the Ghairnian and 
ill the other papers presented were fully discussed and led to the fol- 
lowing action by the Section: 

It was Bioved by Dr. Headlee and carried by vote, that it is the sense 
of this Section that the Association of Economic Entomologists admit 
apiarj" inspectors to associate membership. Dr. Headlee was ap- 
pointed to confer with the x\ssociation on this matter. 

A motion by Dr. Headlee was carried b^’ vote that this Section go on 
record in favor of apiary inspection work being placed under central 
authority and under the direction of one having had a broad ento- 
mological training. 

It was moved and carried by vote that the Section adopt the sugges- 
tion of the Chairriian that inspectors report disease conditions of 
apiaries along state boundaries to Dr. E. F. Phillips at Washington. 

Upon motion by Mr. Alillen a committee was appointed to draw up a 
uniform system of reporting apiary inspections. Mr. Shaw, Professor 
Dean and Mr. Milieu were appointed on this committee. 

By vote of the Section, Dr. T. J. Headlee was recommended to the 
Association of Economic Entomologists for Chairman of the Section 
and i\fr. N. E. Shaw was reelected Secretary. 

THE FUNCTION OP THE APIARY INSPECTION SECTION 

By E. F. Phillips 

It is obvious that the formation -of a section in the Association of 
Economic Entomologists for consideration of the problems in apiary 
inspection was a long step tovrard the proper recognition of the place 
ofUeekeeping in economic entomology. If we look back only a few 
years we will realize how impracticable it would then have been to 
get together a group of the economic entomologists of the United 
States who had any interest in beekeeping. 
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For a society to undertake improveineut in the apiary inspection 
service is a large problenij in spite of the fact that ive all realize tlie 
need of inipro^X'inent in iiianj' places. We can searcehe hope to cor- 
rect such defects as may exist tvitliout in some way reaching the men 
at work in the field and I would therefore respeeifiiliy commend for 
your delilieratioii the best means of reaching these mem It is iTim 
possible to get all the inspectors and deputies together once a year for 
a conference because of the great distances to be traveled and the lack 
of funds to pay their expenses as an official trip. Fiirthennore. most 
of the men engaged in the tvork are not meml>ers of the Association of 
Ecoiioiiiic Entomologists and many, not being trained eiitonioiogists, 
are not eligible to membership under the present re quire nieiits. It 
is a pertinent question whether the Association should assimie to have 
a section for such a special phase of economic entomology without 
making a special requirement to fit that section. Theoretically, it 
may be admitted that the standards for admission should be kept high, 
practically, it is a pity for an organization to limit its usefulness by 
keeping out men who need the help that they might well get from 
the organization. There is also room for debate on the question 
whether an organization is strengthened artificial barriers 'of ad- 
mission or whether its entire strength does not lie in its usefulness. 
The associate list might profitabW be increased, in so far as this section 
is concerned, to include all apiary inspectors who care to join. 

It is not easy to say what is the gi-eatest need in apiary inspection 
but, after having traveled with a number of the inspectors, I should 
incline to the view that a reduction in the waste of time and more 
system in the work are most needed. To spend too much time in 
helping the individual beekeeper and to ^isit longer than necessary 
is a too common fault. In fact, some inspectors do little more than 
to make a series of visits to the members of the beekeepers’ association 
every year, thus giving time to men who scarcely need the inspector 
and depriving others of less opportunity. There is often iiiueh waste 
in flitting from place to place. There is little this section can do to 
put a stop to these unwise things except to give public utterance to a 
condemnation of the practice. 

As is well laiown, the Bureau of Entomology has for several years 
advised placing the apiaiy inspection under some already existing 
office, usually mth the State Entomologist. It can be stated without 
fear of successful contradiction that in states where there is a com- 
petent experienced supervisor, the results are vastly better than in 
states where the inspector is a free lance. One important considera- 
tion is the keeping of adequate inspection records and these will not^ 
be properly kept unless there' is. an established central office. , .,Case': 
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after case could be mentioned of earnest effort wliicli lias come to no 
permanent good because of lack of supermsion. I commend to tiiis 
section tlie desirability of definite public utterance on this question 
for the guidance of the appointing powers and state legislatures. 

At a conference of apiary inspectors held at the invitation of Mr. 
Frank C. Peilett, Apiary Inspector for Iowa, in Keokiikj Iowa, on 
September S, 1915, Mr. IN. E. France of Wisconsin called attention to 
a lack of cooperation among inspectors of adjacent states and made 
certain suggestions for overcoming the deficiency. To bring this 
before the section I desire to present the question for consideration. 

The brood diseases of bees do not respect state boundaries and it 
would be well for an inspector to know of cases of disease found in 
counties that adjoin his state. This could l)e done siinply by corre- 
spondence between the inspectors but this probably will not be done 
in many cases unless some regular system is devised. 

As the inspectors know, the Bureau of Entomologj.^ notifies the in- 
spector when a sample of diseased brood is received from the territory 
under his supervision. If it is the wish of the inspectors, the Bureau 
uill gladlj" extend this by receiving reports of inspection along state 
lines and notif^dng the adjoining inspector. This will be rather 
easily done in conjunction mth our maps on the distribution of the 
diseases. 




Possibly this vill not give as much information as the inspectors 
would like to have and it may be considered desirable to devise some 
other method of giving the information. In any event it would seem 
desirable that the prevalence of the disease be indicated and not 
merely a notice sent of the existence of the disease. 

It would probabft" be desirable to have records of all cases of disease 
kept in some central office but this is beyond the needs of the case in 
point. 

There is need of greater publicit}^ of the work of the apiary inspectors, 
if for no other purpose to stimulate interest in the coiitrobof disease. 
Such publicity’' would do much to point out any waste of funds and I 
would suggest the desirability of gathering together every year the 
records of inspection in, ail the states where this work is done. To give 
the number of apiaries TOited, the number that are being visited for 
the second time that season, the number that have been visited 
previous seasons, the amount of disease found, the money expended, 
as a total and per colony, and all available data as to any reduction 
m the prevalence of disease would do much to point out deficiencies 
and' to stimulate to better work. It would, in fact, be the application 
to inspection of the' methods of modern efficiency. Such a summary, 
might be prepared by the^ Secretary of this section and' published i,n 
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tabular form in the Jouhxal of Ecoxomic Extoiiology. Tiiere 
would be cases of injustice in comparing cost of iospeetion per coicmy 
and each inspector slioiild be permitted to add a brief statement of any 
reasons wliicli might exist for iiniisuai expense. Under this lieadingj 
a preponderance of small apiaries or difficulties of travel niiglit i>e 
stated. An inspector who had a hard time in explaiiiiiig why it costs 
twenty-five cents or more per colony might be stimulated to iiispect 
iiiore the following year. Some inspectors do considerable extension 
work and there should be a careful estimate of this expense to be 
deducted from the regular inspection expense with a statement of the 
number of days spent in each kind of work. This might bring out the 
fact that ill some cases the inspection is being neglected and the time 
spent on certain lines of extension work which the conditions do not 
justify. 

It is perhaps impossible to make a definite statement as to what 
constitutes inspection of a colony or apiary. If an inspector goes 
into a region where little or no disease exists and visits an apiary of 100 
colonies belonging to a good beekeepeiy he ma}” not open a single col- 
ony or he may examine a few’ w^eak ones. He may be justified in 
reporting no disease in the apiary but if he reports having inspected 
100 colonieSy his record for the year is not comparable with that of 
another inspector w’ho must examine every colony. It might be w’cll 
to make a record of the total number of colonies and of the number 
actuall}’ examined. In some cases this would perhaps give an entirely 
different complexion to the report. Such a distinction is entirely 
w^arranted as giving a basis for judging whether the inspector is doing 
all he should. Of course it is assumed that all the reports of inspec- 
tion of individual apiaries are truthful, which assumption may stand 
until there is evidence to the contrary. 

In presenting these points for your consideration it may be -well to 
summarize briefly the points mentioned. 

1. Extension of the influence of this section. 

2. E eduction in the wmste of time in inspection. 

3. Declaration of the, need of a central office for the state iiispedtion 
service. 

4. The need of information concerning disease in adjacent states. 

5. Summary of records of various state inspection service for com- 
parison as to cost per colony and general efficienc^v 

6. Definition as to what constitutes inspection. ' 

These suggestions are made because, with the impossibility of cen- 
tral control, there will certainly be a waste of funds in places unless 
it can be remedied by publicity. In certain cases of waste that have, 
come, to my 'attention It is .clear that the inspector is acting in ac-, 
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cordani-e with his ])esT judgment and in an earnest effort to help bee- 
keepers. If tills section ran promde a safer basis for judgment it 
will be conferiing a great Ijenefit on beekeepers who are suffering from 
neglect. 


SOME DIFFICULTIES IN GROSS DIAGNOSIS OF THE 
INFECTIOUS BROOD DISEASES OF BEES 

By Akthus H. IVIcChay, M. D.j ApicuUirral Assistant, Bureau of Enlomolog^j, 

U, S. DeparUneni of Agriculture. 

Tile beginner in diagnosis rarely appreciates the difficulties in rec- 
ognizing and differentiating disease, consequently many mistakes are 
made and there results a lack of confidence in his own ability. Cer- 
tainly this is deplorable. In this paper it is aimed to point out certain 
difficulties in the gross diagnosis of the infectious brood diseases of bees 
in such manner that the inexperienced inspector may profit thereby 
and it is hoped that those of greater experience may -find something 
of value in the recital of some of the difficulties which have been en- 
countered ill the examination of over 4,500 different specimens of bee 
-comb and brood representing every section of the United States. 

Dead, Not Living, Larvzs Must Be Studibb 
The few published characteristics of living diseased larvae are not 
readily applicable to gross diagnosis, especially in the field, consequently 
attention must be directed for the present almost exclusively to dead 
larvffi. 

TaeIATIOXS IX THE SaME DISEASE 
The various factors entering into a description of the dead brood in 
any one of the three known infectious brood diseases of bees are not 
constant, thus resulting in different appearances in different cases of the 
same disease. It is this variation that makes a differential gross 
diagnosis at times difficult or even impossible so that laboratory aid 
must be sought. 

CONSIBEBATIOX OF THE VaeIATIONS AT LeNGTH 
It will be well to consider some of the more striking 
variations at greater length. Alany lay great stress upon the 
value of odor in American foiilbrood and European foulbrood. 
There is. no doubt that most of the cases of American foulbrood, 
probably all, have at some time in the course of the disease a 
characteristic odor. The same cannot be said of European foulbrood 
fordhe odor here seems, accidental and is not always present, more- 
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over, a Yery siiniiar odor may be present in otiier eonditions, probabi}^ 
in brood wMcli lias died from almost any caiisej baATiiig American 
foiilbrood and sacbrood. The odor in American loiilbrood may be 
very feebicj or absent altogetherj and probaljly sonietimes disappears 
on exposure to the air outside of the hive. Infected brood in the comb 
vdll undoubtedly absorb other odors if given the opportiiniry, thus 
the original characteristic odor of American foulbrood may be masked* 
This has been observed where specimens of comb and diseased brood 
from various sources have been thrown together in the waste basket 
and carted to the ]:)asemeiit and allowed to lie there for some time prer 
paratoiy to being destroyed. Xo odor has l^eeii detected in sac- 
brood. Odor is of value, therefore, onh' in American foulbrood. Color 
is iisuali}" regarded as of considerable value in differentiating between 
American foulbrood and European foulbrood. This is true in many 
cases but coloration is not hx any means constant for either disease. 
Thus the coloration in some cases of American foulbrood, where young 
larvie are affected, nmy closely resemble the usual coloration of most 
cases of European foulbrood. This usually leads to the mistake of 
diagnosing American foulbrood as European foulbrood or to that of 
diagnosing the presence of both diseases in the same comb. The con- 
sistency of the broken down larval mass is one of the most constant 
factors, yet this may not be sufficiently pronounced, as for instance the 
ropiness in American foulbrood, to differentiate as between it and 
European foulbrood. Especially confusing are those cases where in 
addition to the lack of ropiness there is present, as just mentioned in 
some cases of American foulbrood, coloration closely resembling 
European foulbrood. The age of the infected larvin is iisiialty an im- 
portant aid in diagnosing between American foulbrood and European 
foulbrood. Every beekeeper, who knows anything about disease at 
all, has learned that in American foulbrood it is the older larv® as 
a rule, or even pup®, that present the manifestations of disease, 
while ill European foulbrood diseased larvie, much younger than in 
most cases of American foulbrood, are found. If not infrequently hap- 
pens that the germs of American foulbrood give evidence of their pres- 
ence in the larvse at about the age at which European foulbrood usually 
manifests itself and, to increase the difficulties of differentiating, again 
the coloration of the larvse and the general appearance may very 
closely simulate European foulbrood. To illustrate some of the 
variations just enumerated, I 'wish to describe for you the following 
specimen of diseased brood: Specimen No, 4725 from the ' apiary of 
John Kessler, Watertown, Jefferson County, Wisconsin, sent by Mr. 
L. V. France and examined by’ the writer July 1, 1915. The sample, 
At was stated, was obtained June 29, 1916, hence was examined pre- 
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sliiiiabliu withiii 48 hours after reiuoval from the iiive» Mr. France 
wrote: "'‘I have diagnosed the condition as American and European 
foiilbrood both in the same comb/' There were two pieces of comb 
each from a different colon}'. On opening these specimens of brood and 
before a miscroscopic or bacteriological examinatioiij a tentative gross 
diagnosis of European foiilbrood was made. On examining microscope 
icallj no evidence of either Bacilhis pinion or Bacillus alvei could be 
found but spores of apparently Bacillus larvce were present in abundance. 
On making bacteriological cultures the diagnosis of American foiilbrood 
was confirmed instead of the tentative gross diagnosis of European 
foiilbrood. No one could be blamed for making the mistake of diag- 
nosing in the gross these twn samples as European foulbrood. The 
affected larva; in great number were young — about the age at which 
European foulbrood is seen in most of the samples received for diag- 
nosis. hloreover, the larvie presented the same yelloWy grey and brown 
shades usually seen in European foulbrood and exhibited furthermore 
that peculiar appearance which the writer has described as melted, the 
larv^ presenting a moist collapsed mass as though gradually melting 
away under the influence of heat. In fact, there was practically noth- 
ing in the specimen to indicate by sight any other condition than 
the familiar appearance of many of the cases of European foulbrood. 
However, on thrusting the forceps, used in examining suspected brood, 
into the dead larva?, it was noted that the consistency of the larvse was 
more like American foulbrood than European foulbrood. These 
larva?, as small as they were, showed an inclination to rope out more 
than would be expected from larvie affected with European foulbrood 
and the larval mass %vas viscid in contradistinction to the more friable 
condition of European foulbrood larvie. On continuing the exami- 
nation, older larvae, still more distinctly viscid, were found. More- 
over, the cappings of most of the affected larvas in both pieces of comb 
were sunken and only a few perforated cappings were found. How- 
ever, neither sunken nor perforated cappings can be considered of any 
great value, both apparently being accidental features. Perforated 
cappings, especially, are liable to be found wdierever piip^e die in sealed 
cells from any cause. Thus it will be seen that this specimen of dis- 
eased bee brood does not fit in w^ell with the described condition ap- 
plicable to either American foulbrood or European foulbrood for most 
cases. It is likely that, if this specimen could have been seen after the 
larvffi had formed the scale, differentiation would have been easy. 
Unfortunately, the comb was destroyed and later observations could 
not be made. 

CONSIDEBATION OF SCALES 

This brings us to a consideration of the scales of the infectious brood 
diseases, especially' those of American' foulbrood and European foul- 
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broocL Tile scales of these diseases, as you al! kriouy are forriied by 
the driving of the affected larvse. The character of iliese scales is 
usiialiy so different that there is little danger of eonfiisiiig one vritli the 
other. The scales of American foulbrood are so characteristic that a 
positive diagnosis of the disease in this stage can almost iiivariabl}' be 
made. Let it be distineth" understood that a number of scales, not a 
single scale, is sufficient to make such positive diagnosis. It is not 
uncommon to receive for diagnosis, specimens of comb veitli a single 
affected larva, often in the form of a scale. Certainiy no one siionld 
presiiiiie to make a gross diagnosis from such meagre material. Yet 
the same has l^een done and if the diagnosis was later confirmed by 
finding other infected larvte in the colony, the original diagnosis should 
be considered good luck rather than skill. A laboratory diagnosis even, 
from a single larva, is freciuently considered unsatisfactory b}' the 
examiner. Specimens are often received for diagnosis containing less 
than half a dozen scattered scales, or even a single scale of riibberdike 
consistency, which in coloration, position of being stretched out from 
base to top along the lower cell wall, and even difficulty with 
which it separates, all indicate scales of American foulbrood and no 
doubt »sucli scales have been diagnosed as belonging to this disease* 
Closer examination, however, will usually reveal such scales to be of a 
lighter shade of brown than the scales of American foulbrood and they 
are not found in such great number in a given area of comb as American 
foulbrood scales. The decided rubber-like quality exhibited on at- 
tempting to break or draw out these scales, should put one on guard. 

Besides these large rubber-like scales of European foulbrood there 
is the much more common form described as being smaller than 
American foulbrood scales, greyish-brownish or yellowish in color and 
tying usually against the base of the cell. These small scales are not 
nearly so characteristic of European foulbrood as are the scales de- 
scribed for American foulbrood. Larvse dying from other causes 
may bear quite a close resemblance to the small greyish, brmvn- 
ish or yellowish scales of European foulbrood. The rubber-like scales 
of European foulbrood occur infrequently and in small numbers, 
hence in a small piece of comb might be mistaken for scales of 
American foulbrood* European foulbrood cannot, be ' diagnosed in 
the scale stage with the certainty that American foulbrood can. In 
fact, it is practically impossible to diagnose European foulbrood after 
it has passed to the scale stage. 

Scales are sometimes found in specimens of sacbrood. These are 
often quite dark, even black in coloration, sometimes with tint of grey, 
especially the under surface in contact with the cell wall from which 
they separate quite readily. The, peculiar distended condirion and 
^ granular, watery non tent of larvse, affected with sacbrood shodd 'make 
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tills condition in this stage easily diagnosed* The scale stage offers 
greater difficiiities in gross diagnosis. 

Consequences of i\lisTAK:Es in Diagnosis 

Willie the difficiiities of diagnosis are such that errors must be mackj 
yet these should be reduced to a minimum. The undesirable conse- 
quences follomiig the application of improper treatment, based on a 
mistake in diagnosis,, are obcious. Almost all of the mistakes possible 
have been made: thus, sacbrood has been mistaken both for American 
fouibroocl and European foulbrood, likewise European foulbrood for 
American foulbrood and vice versa and treatment ordered accordingly, 
including iiiiiiecessar3^ destruction of the frames and the rendering of 
the combs into wax vdih the consequent additional labor. Such mis^ 
takes as the above have been reported and unnecessary losses to the 
beekeeper could have been avoided by exercising proper discretion. 
It is better in doubtful cases to send a specimen for laboratory diag- 
nosis. hlistakes are not so dangerous if made in a badly diseased 
tenitorj" since the chances of error in such cases are greatly reduced. 
But it is certainh?- desirable to have the diagnosis of suspected brood in 
a new territorjr confirmed unless there is so much suspected brood as to 
leave little doubt of infection. 

OUTLIMB OF APIARY INSPECTION IN ONTARIO 

By Mobley Pettit, Provincial Apiarist, Guelph, Ontario 

It might be well to mention hy way of introduction that the province 
of Ontario has a total area of four hundred thousand square miles, 
being much larger than Siny state of the Union. Onl}^ about 10 per 
cent of this area is as yet occupied, although every part has good ag- 
ricultural districts as well as great mineral resources. The agricultural 
output of 1914 is valued at seven hundred and fiftj^ million dollars. 

' Bees have been successfully kept in almost all parts of the province, 
and there are at present upwards of ten thousand persons keeping 
about three hundred thousand colonies and producing average crops of 
from 30 to 50 pounds per colony. The Ontario Beekeepers^ Asso- 
ciation has been in operation for 35 years and now has twenty-six 
affiliated county associations and a total membership of about twelve 
hundred. The annual government grants to beekeeping total about 
$10,000.00, only a part of which can be used for apiary inspection. 

On the first enactment of foulbrood legislation in Ontario in 1890, 
one inspector was appointed by the Ontario Beekeepers' Association 
to spend pait of his time inspecting bees under the direction of ,the 
president. In, 190,6 the act was revised and the produce divided into 
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districts with a local inspector in each under the direction of the hlin- 
ister of Agriculture. The present provincial apiarist was appointed in 
.1909 and given charge of the inspection system. 

The present organization consists of the following divisions : 

L Bee disease legislation; 2. Conference and training of inspectors; 
S« Educational correspondence with beekeepers to sustain interest 
and cooperation; 4. The bulletin on “Bee Diseases*’^: 5, Apiary dem- 
onstrations; 6. Field work of inspectors; 7. The system of reporting 
and centralization of control; 8. Organization of the central office. 

Under the legislation, the number of inspectors is not restrictefL 
They are appointed on the recommendation of the iliiiister of Agri- 
culture, who usually consults the Provincial Apiarist. They work under 
his direction and are required to destroy the worst cases of disease, 
only leaving instructions for the cure of milder cases. They are 
authorized to order the transferring of colonies out of box hives. A 
heavy penalty is placed on the beekeeper for disposing of diseased bees 
or appliances in any and persons whose bees have been treated 
or destroj^ed for disease are forbidden to dispose of any bees or appli- 
ances whatever without permission from the inspector, on penalty of 
fine or imprisonment. Every person who is aw’are of the existence of 
foulbrood is required to report the same to the ilinister of Agriculture 
on penalty of a fine. 

The Inspectors"'' Conference is held at the Ontario Agricultural 
College at the time of the Beekeeping Short Course in January. 
Alethods of inspection are fully discussed by the inspectors and res- 
olutions passed by them wffiich commit them to a uniform policy of 
inspection work for the ensuing season. 

During the early part of May some undergraduate specialists in 
beekeeping are given, a course of training as inspectors and demonstra* 
tors. Most of these men have made good despite the opposition of 
some older beekeepers. Incidentally it is a part of their training as 
graduate specialists. Several have returned home to keep bees and 
are now making the best of local inspectors. 

Under the slogan *^Every beekeeper his own inspector/^ the coop- 
eration of beekeepers themselves is sought by correspondence. First 
a letter is sent to the complete list early in- spring warning against the 
danger of spreading' disease by allowing robbing, and advising all 
owners of bees in box hives to prepare for transferring them during the 
swarming season. 

Early in May, a letter goes to the disease list asking the beekeeper 
'to be his own inspector and enclosing a report form with agreement 
to treat by a stated time, and a report of treatment to be sigiied^ and 
returned later. ■ Returns from this are 'filed with the disease, Mst. The 
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Ontario Departiiiont of Agriculture BuHetin 213, ^'Bee Diseases in 
Ontario/” is also sent to those who have not previously received it, 

Apiary demonstrations are arranged and advertised by form letters, 
and cards sent out from the central office, Thanhs are due the sec- 
retaries of county beekeepers’ associations and the district represent-” 
atives of the Department of Agriculture for much assistance in these 
arrangements. As far as possible each inspector conducts demon- 
strations in his own district, 

■\Yheii the weather is fairly well settled about May 24, inspectors 
are instructed to start work and cover as miicli territory as possible 
before the grant is exhausted. Reports are sent in daily and accounts 
weekly. Tlie bookeeper gives notice when the money is neaii}^ ail 
used, and all are ordered to cease operations, except in very special 
cases. The objection to a geographical division of the grant is two- 
fold: viz,, the importance of an early discovery of cases of disease and 
the inclination of local inspectors to postpone work until everything 
is well looked after at home. Neglected districts very soon complain 
and the responsibility is then placed where it belongs. 

As the grant has never been sufficient to inspect all known cases of 
disease, w^ork is done in districts where the interest is best and the 
disease worst. With American foulbrood, the district is worked over 
thoroughly, but with European foulbrood, the ground is seldom cov- 
ered the second time as this disease soon eliminates careless beekeepers* 

Treatment is based on a diagnosis of symptoms of the beekeeper 
quite as much as of his bees. To this end the inspector is given forms 
which combine the record of past inspection with the current year’s 
report. The form is a 5" x 8'' card with heading showing the bee- 
keepers’ name and address, and exact location of apiary; also his 
rating as a ‘good/’ “average” or “poor” beekeeper and other items 
as to style of hive, etc. The results of inspection are reported in 
vertical columns with appropriate headings, one horizontal line being 
used each year. 

The complete list of beekeepers for the district is sent to the inspec- 
tor in these forms, also some blanks for new names. He is not ex- 
pected to Aisit apiaries where disease is not suspected; but without 
going to extra expense is requested to revise all forms as far as possible, 
returning them from day to day with reports of inspection. Thus 
the disease inspector is also taking a bee survey of his''district. 

When disease is found and not destroyed, a small wiiite label is 
pasted on the hive, showing the date and nature' of disease, A red 
label covers :tHs at, the time of treatment. The beekeeper is required 
to sign an agreement to treat before a specified date. T Ms is forwarded 
with the report of inspection and ' requires The beekeeper’s signed 
statement of treatment, at the proper time. ; If the report of treatment 
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is clelayedj a letter goes to the ]3eekeeper Ti’hicli usually gets a re- 
sponse. ois far as possible the inspector looks after these eases next 
season and burns diseased material in eases of neglect. 

In the central office the vertical system of cards and folders is used 
exdiiisiveh’ for keeping records. These are filed b-y a geograpliicai 
iiuiiibering system which is easily explained. Each Ontario beekeeper 
is assigned a number of seven figures — the first two for Ms eountjp the 
second two for his township and the last three for his place among the 
beekeepers of his township. His 5 x record card gives in condensed 
form most of the information we have of him as a beekeeper. There 
is also a IFM 5" card index of the card record, arranged alphabetically 
by a niiiribering system, technically called the “L.B. Automatic Indexd^ 
The list of beekeepers is on stencils for an addressing machine ar- 
ranged geographically by iiiirubers. Tliis makes it easy to advertise 
local meetings in any part of the province. It is also useful for sup- 
plying lists of beekeepers to county secretaries, district representatives 
and others. 

Practically every labor-saving device that it would be profital^Ie to 
use in an office of this kind has been secured. These include in ad- 
dition to the addressing machine, a stamp affixer, envelope sealer, 
duplicating macliine and dictating machine. 

Without the means to inspect all apiaries in a few years, a definite 
statement of the disease situation cannot be given. There is no hope 
of eradicating disease for some time at least; but by education the 
morale of the beekeeper is much improved, and with the passing of 
the neglected farm apiary, tlie chief disease menace to amateur and 
commercial beekeeping is removed. 

The following items, from the 1915 Annual Report on ^h4.piary 
Inspection in Ontario,” may be of interest. Twenty-one inspectors 
were employed for what time they could spare from home during the 
month of June. In the European foxilbrood districts visits were made 
to 391 apiaries, containing 5,367 colonies. One hundred and ninety- 
four of these apiaries were diseased, the number of diseased colonies 
being 1,387. In the American foulbrood districts, 611 apiaries were 
visited, consisting of 10,825 colonies. One hundred and seventy-nine 
apiaries w^ere found diseased, the number of diseased colonies being 
921. 'As previously stated, inspection in European foulbrood districts 
was only on the outskirts. In many cases the infection was slight and 
was Tinder control. The inspector's work consists mainly in warning 
against the danger of black bees and wmk colonies. 

The, inspectors of American foulbrood report about the same per-' 
centage of disease as last year. This is encouraging as the failure of 
the honey crop in, 1914 and’ resultant robbing' ivas expected to spread 
disease. ■' v,-', ^ ' ■■ ■ - __ _ . . 
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Proceedings of the Fourteenth Annual Meeting of the 
American Association of Official Horticultural Inspectors 

The fourteenth annual meeting of the American Association of 
Official Horticultural Inspectors was held in Columbus, Ohio, Decem- 
ber 28 and 29, 1915. On the evening of December 28 the first session 
was called to order in the House of Representatives, State Capitol, by 
the Chairman, W. E. Rimisey, with J. G. Sanders, Secretary. 

The second session was held in the Botany and Zodlogy Building 
of the Ohio State University at 10.00 a. m. Wednesday, December 29. 

The Legislative Committee of the National Nurserymen-'s Associa- 
tion was represented on invitation by Mr. J. H. Dayton of the Storrs 
& Harrison Co., Paiiiesviile, Ohio, who reported on the acceptance 
of the Uniform Inspection Bill by the nurserymen at their national 
convention in Detroit, ^Michigan, in June, 1915. Mr. Dayton reported 
that it was a gratifying advance in horticultural legislation to note 
the closer feeling of eodperation among the nurserymen and the ento- 
mologists. He conveyed the sentiments of the nurserymen to our 
Association and expressed a wish for the continued good feeling and 
ccoperation existing at present. 

The program as presented at the two sessions of the meetings was 
as follows : 

Peogeam 

Tuesday, Dcccmher ;?$, 1915, 8.00 p. m. 

1. Address of the Chairman: ^‘'Control of the Cedar Rust in West Virginia, by 
Professor W. E. Rumsey, Morgantown, W. Va. 

2. ‘Imreign Pests Recently Established in New Jersey/’ by Harry B. Weiss, 
New Brunswick, N. J. (10 minutes,) 

3. ' ‘Imported Insect Pests Collected on Imported Nursery Stock in 1915,” by 
E. R. Sasscer, Washington, D. C. (10 minutes.) 

4. “The Uniform Horticultural Inspection Law,” by J. G. Sanders, Madison, Wis. 
(10 minutes.) 

5. “Report of the Legislative Committee of the National Niirserjunen’s Associa- 
tion,” by J. H. Dayton, PainesviUe, Ohio. 

Wednesday, Dccauher 29, 1915, 10.00 a. ni. 

6. “Remarks on Inspection Facilities in the District of Columbia,” by E. E. 
Sasscer, Washington, D, C. Illustrated. (10 minutes.) 

7. “Vacuum Fumigation and Its AppHeation to the Control of Insects Affecting 
Plants and Plant Products,” by E, R. Sasscer, Washington, D, C. Illustrated, 
(15 minutes.) 

8. ‘‘The Betterment of Pathological Inspection,” by R, Rent Beattie, Washington, 
D.C. 

9. “ Nursery Inspection in Florida,” by F. M. O’Byrae, Gainesville, Fla. 
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10. ^'‘Cooperation in tlie Establislirnent of State Quarantines./' by J. Edirard 
Tayior, Salt Lake City, Ftali. 

IL ‘■’‘The Ohio Inspection System/’ by N. E. Shaw, Columbus, Crnio, Illustrated* 
(15 minutes.) 

Business 


Professor J. Bchoeiie, Blacksburg, Virginia, was riooiinared as 
Chairman of this section for 1916, and J. G. Sanders, hladison, Vls- 
coiisin, was reelected Secretary. 

The following persons were in attendance at the sessioiis of the 
meetings : 


Ed. L. A\’ers, Austin, Tex. 

R. Kent Beattie, Washington, D. C. 
Geo. G. Becker, Fayette Ark. 

G. 1\L Bentley, Knoxville, Tenn. 

E. G. Cotton, Ehmia, O. 

J. H. Dayton, Paiiiesville, O. 

Geo. A. Dean, Manhattan, Kan. 

D. i\I. DeLong, Columbus, O. 

Harry F. Dietz, Indianapolis, Ind. 

H. E. Evans, Columbus, 0. 

W, E. Evans, Jr., Painesviile, O. 
Richard Faxon, Elyria, O. 

E. P. Felt, Mban}', N. IL 

F. A. Fenton, W. Lafayette, Ind. 

S. B. Fraeker, Aladison, Wis. 

F. D. Heckathorn, Painesviile, 0. 

E. J. Hoddy, Columbus, 0. 

Neale F. Howard, Columbus, 0. 

S. J. Hunter, Lawenee, Kan. 

B, F. Ivindig, Elkhart, Ind, 

]\Iax. Kisllnk, Jr,, Washington, D. C. 
R., W. Leiby, Raleigh, N. G. 

P. W. IMason, LaFayette, Ind. 

R. S. ^IcKay, Owensville, 0. 

E. M. Aiendenliall, Columbus, 0. 

G. B. Alerrill, N. Abington, Mass, 
Joseph H. Alerrili, ISIanhattan, Kan. 
Harold Morrison, Indianapolis, Ind. 


H. Ness, Ames, Iowa. 

Owen Nelson, Laramie, Wyo. 

F. AI. O’BjTne, Gaines wile, Fla. 

L. AL Peaks, Alorgantown, W. Va. 
Moriey Pettit, Guelph, Ont, 

W. A. Price, LaFayette, Ind, 

Jesse AI. Robinson, Columbus, O. 

Lowell Roudebusli, New Richmond, 0. 
W. E. Rumsey, Alorgantown, W. A"a. 

J. G. Sanders, Aladison, Wis. 

E. R. Sasscer, Washington, D. C, 

A. F. Satterthwait, W. LaFayette, Ind* 
W. J. Schoene, Blacksburg, Am. 

Geo. D. Shafer, East Lansing, Alieh. 

N. E. Shaw, Columbus, O, 

Airs. L. C. R. Smythe, Topeka,’ Kan. 
Perley Spaulding, Washington, D. C. 

H. J. Speaker, Sandusky, 0. 

J. Edward Taylor, Salt Lake City, Utah*. 

F. L. Thomas, Auburn, Ala. 

J. Troop, LaFayette, Ind. 

Geo. H. Amnsell, Lexington, Ky. 

G. FI. Waid, Waiiseon, 0, 

Frank N. Wallace, Indianapolis, Ind. 

R. L. Webster, Ames, Iowa, 

Don B. Whelan, East Lansing, Alieh. 

P. B. Wiitberger, Columbus, 0. 

L. H. Worthlej^, Boston, Alass. 


Summary of Papers and Discussions 

L Address of the Chairman. Professor Rumsey described the losses' 
occasioned by the “cedar rust” on the apple crop in AAust Alrginia 
and outlined the steps taken for controlling the situation, w^hich included 
the destruction of' cedars over a large area. Some conflict with prop-, 
arty owners was encountered but after tactful maneuvering the sit- 
uation was cared for and the difficulties overcome. The situation' is, 
gratifying ,at the 'present time. ",Dr. .Headlee' asked what diameter, 
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of zone was considered necessary for immunity from the “cedar rust’' 
disease, Mr. Riuiisey replied that one mile from commercial orchards 
was decided as necessary distance and this plan was carried o'lit wher- 
ever possible. Remarks were made by several relative to the conn 
peiisation for destruction of property in cleanup Avork for diseases 
.and pests. 

2 . Mr. Meiss’ paper^ which listed the many species of insects 
which have been recentlj^ introduced and have become established 
ill New Jersey j was presented liy Dr. Headlee who supplemented the 
paper vdth remarks in which he recommended rather drastic action 
to prevent repetition of these alarming conditions. During the dis- 
cussion it Avas moved by Dr. Headlee “that it be the sense of this 
body that the federal quarantine be strengthened, and that an abso- 
lute ciuarantiiie be placed on all plants imported with soil about the 
roots, except such as are introduced by the U. S. Department of Agri- 
cultui^e for experiment and those to be held in quarantine for a reason- 
able period. ” This motion was passed unanimously and the Secre- 
tary instructed to notify the Federal Board of this action. 

It was further suggested by one of the members, that state iiispec-^ 
tors should convey their suggestions and judgment on inspection mat- 
ters to the Federal Horticultural Board; and further, that state inspec- 
tors and officials take notice of hearings before this Board (which are 
usually acU’-ertised), and that AAffienever possible should be present at 
these meetings. 

Mr. BurgesS' reported that Christmas trees and greens to the extent 
of over forty-one carloads, containing 1,200 to 1,800 trees each, had 
been shipped from the c|iiarantme area in New England, all of which 
had been inspected previous to shipment and a considerable number 
■of egg clusters of the gipsy moth had been found on these trees. All 
carload lots AA^ent from New Hampshire and Maine and had been 
.shipped to many of the states of the Union, including such states as 
Michigan, Wisconsin, jHinnesota, Washington and Oregon, where 
.already grows a plentiful supply of Christmas trees and greens. 

It Avas the sense of the inspectors present that the Federal Qiiaraii- 
tine should be replaced on Christmas greens, otherwise several of 
the states would absolutel^^ ciuarantine the shipments of Christmas 
drees originating in the moth quarantine area. 

3. ^Hmported Insect Pests Collected on Imported Nursery Stock 
in 1915,^' by E. R. Sasscer, Washington, D. C. 

In this paper, which Avill appear later in the Journal, Mr. Sasscer 
reports special features of the inspection of imported nursery stock 
under the Federal Plant Quarantine Act. He called attention to the 
Annually increasing amount of imported nursery stock, and ' reported 
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the detection of a number of dangerous insects. Special attention 
i\ms called to the fact that reeeiitly tveo troublesome iziseets, nfiirielj^ 
the European ear-wig and the European mole cricket, haci become 
estaldished in certain eastern states. It is the belief of the Arrit^w that 
these insects had been introduced in soil about the roots of imported 
piants. 

4. The Secretary reported that the Uniform Horticultural Inspection 
law, AAdiieh had been under consideration for three irears^ had 'oeeii 
considered by a eornmittee appointed at the last annual nieeting and 
alterations and improvements were made in the bill. 

This bill was fmaily adopted l)y the Kational Kiirserynienls Asso- 
ciation i]i their amiiiai meeting in Detroit in June, 1915, and hir. 
Curtiss Xye Smith of Boston had been retained as their attorimy to 
aid ill the adoption of this bill, tvliolU or in part, wherever changes 
ill state liorticultiiral inspection laws were contemplated. 

5. The substance of i\Ir. Da^doii’s remarks appears on a previous 
page. 

0. Mr. Sasscer explained the convenient arrangement of buildings 
and apparatus for inspection of material introduced into the District of 
Columbia, and described the extreme precautions for sanitation where 
suspected plant material was being examined and qiiarantinecL 

7. Mr, Sasscer’s paper on vacuum fumigation is withheld for pub- 
lication elsewhere, but the importance of the results which he has 
secured in fumigating tightty packed bales of cotton 1>y the vacuum 
processes, using C 3 mnide gas, marks a greatty advanced step in fumiga- 
tion methods. We can scarcely realize what may be the ultimate out- 
come of this method of successful fumigation, 

8. ilr. Beattie’s plea for more carefully" trained inspectors was grati- 
fying. He illustrated by several examples what diseases have become 
established through inefficient and poorfy trained inspectors where 
recognition of dangerous plant diseases was not possible until too late. 

9. Xurseiy inspection conditions in Florida were outlined by Mr. 
O’Byrne, whose paper will be published later. 

10. Mr, J. Edward Ta^dor described the conditions regarding state 
quarantines in the "West, which were not desirable, and pleaded for 
greater cooperation among the states, tie spoke particularfy regarding 
the effect of unfortunate state quarantines on the shipment of alfalfa 
seed with regard to possible alfalfa weevil infestation. 

11. Illustrated with a series of fine slides, Mr. Shaw described the 

Ohio S 3 "stem of iiui'sery inspection and the methods used in inspection 
and fumigation of infested stock. ,A number of fimiigation houses 
of different types were illustrated and valuable pointers in fumigation 
house construction were offered., ’ 
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CONTROL OF THE CEDAR RUST IN WEST 'flRGINIA 

AI)I)R1«S OF THE CHAIRMAN 

By W. E. li-UMSEY, Mortjanltrwn^ IF. FV,?.. 

(jKNTLKM'itiN: To luivc the honor of presiding at ti S(.‘s,s!on our 
Association is ccjrtaiuly appreciated by your pr(‘Sont. (‘hjiinnari. An 
elaborate address will not be attempted but soiiu^ I'emarkn nmy l:,»e 
appropriate at this time concerning the snags eiuaiiiiitertal l>y 
West Virginia in attempting to enforce certain features of lier nur- 
sery and orchard inspection laws. Therefore, with your imliilgencc, 
the eradica;tion of red cedars in the vicinity of apple orclia-rds Avill ber 
considered. 

The damage by apple rust or so-called cedar rust^^ to orchards 
in the eastern panhandle of our state lias been enormous, amounting 
to $75,000.00 in 1912 in Berkeley county alone. This is a conservative 
estimate and includes merely the loss to the crop for that year, not 
taking into consideration the devitalization of tlie trees whicli prey 
vented them from developing fruit-buds for a succeeding crop. 

Since the scope of our crop pest law includes any dangeroiiKsly in- 
jurious insects or plant diseases that are liable to spread and cause 
damage, the commission decided to make an effort to check a|>ple rust 
by the removal of red cedai's in sections where the apple industry had 
developed sufficiently to make the cedar trees a nuisance. Spraying 
for this disease is not practical commercially as has been doteimiined 
liy investigations of our plant pathologist, N, J. Gidclings, [lud others, 
hence the only recourse is the remoA'al of cedars. 

The (*edar tree proposition is rather unique. TIkasc trocy l:ia\'("^ becMi; 
growing in (,‘ertain portions of our state since time iinineinoi'i;.i!, and it 
has been only within the last few years that the disease, wliicli cedars 
harbor, has caused any serious loss to apple (‘ro|)s. At I'Ica prcycujt 
time these trees do the general farmer no |:>articiil,ar harm <'^xce|)t to 
take his pasture fields, for the cedars' come up from seeds lik(^ w'CHids 
and it is said that no kind of stock will eat oven tlie yo'ung plants. 
BesidesThis there is an aesthetic side that must not j.)c ignored. Long^, 
stretches of cedars on both sides of country roads and clumps of them, 
clothed in perpetual green, covering many rocky knolls and ledges of 
the limestone outcrop, add much to the scenic beauty of the Shenan- 
doah Valley. 

Owing to the prevalence and destructiveness of apple rust in Berke- 
ley county, one of the foremost apple sections of our state, the commis- 
sion began its activities in this territory. ■ On account of the unique-' 
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ness of this work, as already pointed out/ it wa,s deemed advisal)ie to 
start off with a campaign of education. Therefore^ the state entomol- 
ogist was sent into the territory to visit the general fanners and con- 
vince them, first: that cedar trees were responsil)le foi* the great loss • 
from apple mst to the orchard industry of their corniiiiiniiy, and, sec- 
ond: that for the benefit of their county they shoiihi cooperate with 
the orchardists in the fight against this disease. Other duties of the 
entomologist compelled him to leave the field and a local inspector 
wms appointed to continue the work. It soon I'^ecame evident that the 
fruit-growers did not like the policy adopted by the coiiiinissioii for 
they hegaji “ nagging at our inspector to resort to the law and cut 
the cedars under its provision. This attitude of the orchardists at 
once counteracted any impression we may have made toward obtain- 
ing cooperation and there arose two fighting factions: the general 
farmers uniting to prevent the work of the state, declaring the law to 
be unconstitutional, and the orchardists clamoring for a test case to 
be brought liefore the court. Under these circumstances the com- 
mission could not back down, so in February, 1914, cedar cutting* began 
on the property of an extensive land owmer who immediately had the 
inspector and his helpers arrested and got out an injunction to restrain 
the commission and any of its emplo^^ees from entering upon his 
premises. It was now evident that to got the cedars removed other 
tactics must be used. Therefore the entomologist returned to the 
front and visited the trenches of the opposing forces as a sort of peace- 
maker. He obtained permission from the general farmers to allow the 
removal of their cedars provided the work would be done , strictly in 
accordance with their wishes under the supervision of a state man and 
without cost, tlie orchardist furnishing the labor. The fact was 
pointed out i.o the fruit-growers that if the commissimi persisted in its 
efforts i'O enforce the law many other farmers would undoubtedly get 
out injunctions which would prevent cedars being cut on such premises 
until after the litigations were adjusted. However, it was stated that 
permission had been obtained from the general farmers to cut their 
cedai's provided it was of no expense to them. Therefore, labor 
must i>e famished by the orchardists to remove these trees if they 
wished to save the apple crop. The fruit-growers readily fell into line 
and thus the tactics adopted proved successful. Immediately a differ- 
ent atmosphere seemed to pervade the community and cedar trees fell 
by the tens of thousands with a result that apple rust was checked 
to a marked degree. 

Although the court has decided that our inspection law is constitu- . 
tional we are still removing cedars under the plan just described, for- 
by so doing, not only peace and, good will prevail between the, general;; 
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farmers and fruit-growers, but all tbe cedar trcr^s on a tract; a,rc^ cut 
at oiic(u If wc were removing the cedars in strict accordance wi(-li the 
law, tliosc luirboring cedar apples or 1)alls (‘.oukl hr* cut, hence 
riiaking it iiecessa,ry to go ovei* the ground year after jour lo tlesti’o.y 
other cedars that have Ixecoiue infected siiua' the previous ‘uis})(^(d.!OiL 


A MODEL STATE HORTICULTURAL INSPECTION LAW*- 

By J. G. Sanders, Madison, TFis. 

Greater luiiforiuit^r in legislation of the various states regulating 
the inspection and transportation of nursery stock and horticultural 
inspection gcnerall'y, was discussed in this Journal^’ in 1914. 

At the Atlanta meeting of our Association the writer offivred for 
consideration a preliminary draft of a horticultural inspection bill, 
which wmuld, through its text or by the promulgation of rules and regu- 
lations, cover practically all phases of inspection and emergencies 
which would arise under the inspection work. 

The bill was discussed by the inspectors present and also by mem- 
bers, of the Legislative Committee of the National Nurserymen's 
Association, who were invited to attend our meeting. The writer, 
working in cooperation wuth members of the Inspectors' Association 
and the Legislative Committee of Nurserymen, revised and redrafted 
a bill which was again presented at the Philadelphia meeting. Here 
various suggestions for improvement were offered and a committee 
of five was appointed to confer as to the final wording of tlie bill and 
having power to act. Various conferences wore held with Air. Wil- 
liam Pitkin, Chairman of the Nurserymen's Legislative Committee, 
and suggested changes for improvement were made in tlie l.)ilL 

In June, 1915, at the T3etroit meeting of the National Nurscaymevn/’s 
Association, the bill, as drafted and as is published heixnvith, was 
finally adopted. 

The great interest manifested in uniform legislation by thc^. luirsery- 
men, and particularly their willingness to adopt a hill so drastic in its 
power as the present one, is most praiseworthy. A marked cha,:nge in 
feeling between the nurserymen and the entomologists and inspectors 
has taken place, each of the contending parties realizing more keenly 
the problems of the other. The nurserymen, we feel sure, are coming 
to realize the importance of more careful and thorough inspection, and 
tO' realize the necessity for cooperation and assistance in this work. 

Prepared and adopted by the \ American Association of Official Horticultural 
Inspectors and the American Association of Nurserymen. 

, Jour. Ecoh.Ent,, vii, p. 102, 1914. 
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The nurserymen have expressed themselves strongly in favor of 
more thorough training of inspectors and more careful work to insure 
clean stock and fewer mistakes in the condcoinaiion of stock without 
warrant. 

The entomologists and inspectors fully appreciate tlic present 
situation which is handicapped to a greater or less degree in some 
states by lack of funds for the emplo^nnent of better trained and more 
experienced men. 

State laws, wdiich are as neaii}^ uniform as local conditions will 
permit, will aid wonderfully in the inspection, fumigation, packing and 
transportation of nursery^ stock. Hence, we believe that the adoption 
of this bill, which has been worked over with great care by entomolo- 
gists and nurserymen with the aid of legal advice, will materially 
assist in undesirable conditions which now exist where each state has 
its own provisions differing widely from those of its neighbor. The 
Uniform Bill as offered should be adopted as nearly as possible in its 
presented form, when changes are contemplated in state laws. The 
Nurserymen’s Association has offered their assistance through their 
national l)od.y, as well as their state organizations, to further this 
project, and those interested should feel free to call on them for help. 

The bill as offered is not presumed to be perfect, but is thought to 
cover all possible exigencies which may arise either through the text 
offered or by the powmr for promulgation of rules and regulations as 
provided in section 6. 

The writer, as Secretary of the Inspectors’ Association, will he glad 
to aid in the adoption of horticultural laws whenever his assistance is 
desired. 

A MODEL STATE HORTICULTURAL INSPECTION LAW 


NoTR“""“Thc x>arenthetical words and phrases are to be understood as options 
suitable to loe^al state conditions and usage. 

[Bill No.—", Approved 19——. Chap, or Sec,—, Laws of-- — ~]. Be It 

enacted by the (Legislature) (pcopki) of the state of (represented in) (General 

Assembly) (Senate and Assembly) that, — 

Section 1 . — The following terms as used in (this act) (sections — ■ — to inclusive) 
shall be construed as follows: — 

• L— The singular and plural forms of any word or term in (this act) (section 

to — , inclusive) shall be construed as interchangeable and equivalent within the 
meaning of the act. 

2.— The term shall include corporations, companies, societies, associa- 

tions, partnerships or any individual or combination of individuals. When con- 
struing and enforcing the provisions of (this act) (sections to •— — , inclusive) 

the act, omission, or failure of any officer, agent, servant or other individual acting 
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for or employed bj” any person as above defined mtliin the scoyie of his employment 
or office^ shall in every case be also deemed to be the actj oinissioii or failure of 

siieli person as well as tliat of tlie individual himself. 

3 ~Tlio terms ‘'‘'insects’' and “plant diseases" appearing in (this act) (sections — 

to 5 inclusive) shall be construed to include any stage or stages of devcjlop- 

meiit of the aforesaid insects or plant diseases. 

4. — The term “nursery stock” shall include all field-gi'own florist stock, trees, 
shrubs, vines, cuttings, grafts, scions, buds, fruit-pits and otlier seeds of fruit and 
ornamental trees and shrubs, and other plants and plant products for propagation, 
except field, vegetable, and flower seeds, bedding plants, and otheiTierbaceoiis 
plants, bulbs and roots. 

5. — The term “nursery” shall be constmed to mean any grounds or premises on or 
in wliicii nursery stock is propagated and grown for sale, or any grounds or prem- 
ises Oil or in iviiich nursery stock is being fumigated, treated, packed or stored. 

6. — The term “nurseryman ” shall mean the person who owns, leases, manages or is 
in charge of a nursery. 

7. — The term “dealer” shall be construed to apply to any person not a grower of 
nursery stock who buys nursery stock for the purpose of reselling and resliipping, 
independently of any control of a nursery, 

8. — The term “agent” shall be construed as applying to any person selling nursery 
stock under the partial or full control of a nurseryman, or of a dealer o'r other 
agent. This term shall also apply to any person engaged with a nurseryman, 
dealer or agent in handling nursery stock on a cooperative basis. 

Section $. — -There is hereby created a board which shall be known as the “Horticul- 
tural Inspection Board” of (State), hereinafter called the Board, consisting of 
three (five) members, two (four) members of which shall be ex-officio members. 
The third (fifth) member shall be appointed by the Governor for a term of four 
years. Such third (fifth) member shall be a nurseryman actively engaged in the 
growing of nurser}^ stock. A majority of the members of the Board shall con- 
stitute a qiioriniL Vacancies occurring from death, resignation, removal or in- 
ability to act shall be filled in like manner for the imexpired term. The i:neiii!.)C'rs 
of said laoard shall elect a cliairnuin and shall serve without compensation, Imt 
sliall receive their actual and necessary traveling expenses incurred in the distJuirgcs 

of tlieir official duties wntbin the jirovisions of (this act) (scc.tions - — - i.o — 

inclusive). This board is hereby vestt'd witli all powers nccf'ssary to carry out fJie 
provisions of (this act) (sections, — - to , iuclusiviO* 

Atpointmi-^nt 

Section .'L— TIio Board shall appoint some person (lualified Ivy s<‘hmiinc training 
and practical experience to be state nursery inspector, 'hm‘ci naffer tailed tJic 
inspector who shall bold his office during the pleasure of tlie Board, and shall 
strictly enforce the provisions of (this act) (sections — to — inclusive) as a 
police regulation of the (state) (commonwealth) under the direction and control 
of the Board 

Bond 

Section 4. — The inspector shall file with the Board a bond with security to be ap- 
proved by the Board in the sum of one thousand dollars, conditioned on faithful 
perfommnee of his duty. Any person suffering loss occasioned by reason of an 
act or omission of the inspector and deputies which is deemed to be im justifiable, 
may maintain annetion upon said bond against the inspector and sureties thereon 
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for such loss not to exceed the amotmt of said bond. Indemnity bonds with 
sufficient sureties ruiiiiing to the inspector and the sureties upon his bond may be 
required of deputy inspectors. 

Appointment op Deputies 

Section 5.-— The Board is hereby authorized to appoint or dismiss on the recomiiQeiida« 
tion of the inspector (deputies) (county horticultural inspectors) (district horti- 
cultural inspectors) who shall strictly enforce the provisions of (this act) (sections 

to inclusive) under the direction of the Board, and they are hereby 

endowed with the same police power as the inspector, and shall be fimiished with 
official badges or other insignia of authority, which shall be carried while on duty. 

Seclion 6 . — The Board shall have the power to prescribe, modify and enforce such 
reasonable rules, regulations and orders as may be needed to carry out the provi- 
sions of this act, and may publish an annual report describing the various phases 
of the inspection w’ork, or may iDublish such other information as may seem 
desirable concerning the inspection and such insects and diseases as are covered 

by (this act) (sections to , inclusive). Such rules and regulations shall 

be printed from time to time and furnished free to interested parties. 

Inspector's Duties anb Powers 

Section 7 . — The Board through the inspector or deputies shall at least once each 
year inspect all nurseries and other places in which nursery stock is kept for sale. 
For this purpose such inspector or deputies shall have free access, within reasonable 
hours, to any field, orchard, garden, packing groimd, building, cellar, freight or 
express office, warehouse, car, vessel, or other place, which it may be necessary or 
desirable for him to enter in carrying out the provisions of this act. It shall be 
unlawful to deny such access to the inspector or deputies or to hinder, thwart or 
defeat such inspection by misrepresentation or conceahnent of facts or conditions 
or otherwise. 

Section S . — The Board through the inspector or deputies shall have the authority 
to inspect any orchard, fruit or garden plantation, park, cemetery, private premises, 
public place, and any place which might become infested or infected with danger- 
ous or harmful insects or plant diseases. It shall also have the authority to in- 
spect or reinspect at any time or place any nursery sto(ik shipped in or into the 
state and to treat it as hereinafter provided. 

Diseaseb Plant Material on Premises 
Seciiofi .9.”— The Board is hereby empowered to prohibit and prevent the removal 
or shipment or transportation of plant material and any other material from any 
■ private or public property, or property owned or controlled by the state, or 'any 
area of the state (commonwealth) which in its judgment contains dangerously 
infested or infected nursery stock or plant or other material of any kind for such 
periods and under such conditions as in its judgment seems necessary in order to 
prevent the further spread of the infestation or infection, giving such notice thereof 
as may be prescribed by the Board; and during the existence of such order no 
person shall remove or ship from such area any such material whatsoever, except 
by special permission or direction of the Board. 

Bedim iO.—lt shall be unlawful, for any. person in' this state knowingly to 'permit 
, ^ any dn,ngerpus insect or plant disease to exist in or on his premises. , '' It 'shall, nisb, 
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be unlawful to sell or to offer for sale any stock infested or infected with sucli in- 
sect or disease. 

Section- I'L — In case die inspector or deputy shall find iiresont on a, 113 ^ nsirseiy or 
dealer's ])rcTuises or anj" packing ground or in any cclbir or building used for stoj’agc 
or sale of nursery stock, a.uy injurious inscc.t or plarit disc^jise, lit? shall notify iJie 
oiMua* or person having chai'gc of the premises, in writing, te> tlia.ii eiTe(‘,t, and the 
Board shall withhold his certificate hereinafter provided for, until the premises 
a.-re freed from such injurious insect or jjlant disease, as liercinaftia* piaivided. It 
shall be unlawful for any person after receiving such notice to ship or deliver or 
cause to be shipped or delivered any nursery stock from suc.h aforesaid preinises. 

SecMon 12, — (1) If the inspector or deputy shall find on examination any nursery, 
orchard, small fruit plantation, park, cemetery, or any private or public premises 
infested with injurious insects or plant diseases, he shall notify the owner or per- 
son having charge of such premises to t.hat effect, and the owner or person having 
charge of the promises shall within ten days after such notice cause the riatioval 
and destruction of such trees, plants, slirulxs or other phnit inatcaial if iiicapal)1e 
of successful treatment; otherwise, cause tliem to be treated as the Board may 
direct. No damages shall be awarded to the owner for the loss of infestiul or 
infected trees, plants, shrubs or other plant material under this act. 

(2) In case the owner or person in charge of such premises shall refuse or neglcuit 
to carry out the orders of tlic Board within ten days after receiving written notice, 
the Board may proceed to treat or destroy the infested or infected ])Iants or plant 
material. The expense thereof shall be assessed, collected and enforced as taxes 
are assessed, collected ami enforced against the premises upon which sucii (ixpense 
was incurred. The amount of such expense when collected shall be paid to and 

become a part of the fund used to enforce the provisions of (this act) (sections 

to , inclusNe). 

Application for Inspection 

Section IS . — Persons desiring to sell or ship nursery stock shall make a.})plicadon 
in writing before July 1st of each year to the Board for inspetdion of their stoch:. 
Persons failing to comply with this section shall be lialde for extra charges to cover 
traveling expenses of the inspector. 

Imported Stock 

Section IS. — Every person receiving directly or indirectly a„uy nursery stoc.k from 
foreign countries shall notify the Board of the arrival of such shifimeiit, tiie contents 
thereof and the name of the consignor; and shall hold siicli, slviprnent unopened 
until duly inspected or released by the Board, In case any infested or infected 
stock is discovered in such shipment, the shipment shall be subject to the provi-. 
sions of (this act) (sections - — to — , inclusive). 

Nursery Certificate 

Section ij.— (1) The Board shall cause 'to be issued to owners of any nursery in 
the state after the stock has been ofBcially inspected as previously provided, and 
found' to 'be apparently free from iniurious insects or plant diseases, a certificate 
signed by the inspector setting forth -the fact of such inspection and the munber 
of acres or fraction thereof inspected. Said certificate shall be valid not to exceed 
one 'year from (month),! St' ; ,, ' '' ' ' 
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(2) It shall be unlawful for any person to sell, to offer for sale or to remove or ship 
from a iiurser}^ or other premises, any nursery stock unless such stock has been 
offi dally inspected and a certificate or permit has been grantc'd by the Board. 

Dealer’s Certificate 

Sedi(m. 16, — All dealers within the meaning of this act, located either within or 
without the state, engaged in selling nursery stock in this state or soliciting orders 
for nursery stock within this state, shall secure a dealer’s certificate by furnishing 
a sworn affidavit that he will buy and sell only stock which has been duly inspected 
and certified by an official state inspector; and that he will maintain with the Board 
a list of all sources from which he secures his stock. 

Certificates to Firms Outside the State 

Section 17. — Nurserymen, dealers or other persons residing or doing business outside 
the state desiring to solicit orders for nursery stock in the state shall, upon filing 
a certified copy of their original state certificate with the Board obtain a certificate 
permitting such pervsons to solicit orders for nursery stock in this state. 

Agent’s Certificate 

Section IS . — All agents within the meaning of this act selling nursery stock or solicit- 
ing orders for nursery sto(‘k for any nurseryman or dealer located within the state 
or outside the state, shall be reciuired to secure and (‘arry an agent’s certificate 
bearing a copy of the certificate held by the principal. Said agent’s certificate shall 
be issued only by the Board to agents authorized ])y their jirincipal or upon request 
of their principal. N ames and addresses of such agent s shall not lie divulged by the 
inspector or the Board. 

Section i,9.— -The Board shall at any time have the power to revoke any certificate 
for sufficient cause, including any violation of (this act) (sections to , in- 

clusive) or non-conformity with any rule or regulation promulgated under (this 
act) (sections - — to , inclusive). 

Misrepresentation op Stock 

Seclioh ‘30. — (1) It shall be unlawful for any person to ■wilfully misrepresent to any 
other person the grade, character, variety, or quality of stock in a nursery, or of 
stock offered for sale by any nurseryman, dealer, or agent, or to make a false decla- 
ration of acreage or to cause any concealment of stock from inspection. 

(2) Every person selling nursery siock in the state shall, if requested, furnish the 
Board wit!) copies of his order forms, contracts and agreements with his customers,, 
which are furnished for the use of agents or customers or both. 

Certificate Shipping Tags 

^Seetmi 31 . — Every person who shall engage in the selling and shipping of nursery 
stock in the state is hereby required to attach on the outside of each package, box, 
bale, or carload lot so shipped or otherwise delivered, a tag or poster on which shall 
appear an exact copy of his valid certificate. The use of tags or posters bearing an 
invalid' or altered certificate and the misuse of any valid certificate tag is hereby 

' prohibited. 

Section It shall be unlawful for any person to accept for shipment any nursery 
stock without a valid certificate plainly /affixed on the outside of the package,' bale,, 

; ' box or 'car containing the same, sho'wing that the contents have been duly inspected;: 
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by ail official si, ate or federal inspector. In case any nursery stock is shipped in 
tliis state, or into tliis slate from another state, country or province, without the 
aforesaid valid ceriilicate plainly affixed, the fact must be |)ro],n|:)t,iy rcpoTled to t!ie 
Board by t<Iic person carrying the same, stating tlic consignor and tlie consignee 
and fclic nature of the shipment. 

Appeal 

Seef/km Any person in interest or affected by any order of the Board or 

inspector may appeal therefrom to the Board within five da^^s of the service of 
such order upon him setting forth in writing specifically and in full <letail tlie order 
on ^vllich a hearing is desired, and evei*y reason why such order is decm,c.d to be 
unreasonable. 

(2) On receijit of such appeal the Board shall with reasonable promptness order 
a hearing thereon and consider and determine the matters in question. Notice 
of the time and place of hearing sliall bo given to the petitioner and to siicli other 
persons as tlie Board may direct. Such appeal shall not suspend the operation 
of the order appealed from unless so ordered by said Board* All licariiigvS of tlie 
Board shall be open to the public. 

Section -"“Compensation of inspector or deputy inspectors (a local matter). 

Penalty for Violations 

Section ^,5.— Any. person violating (any section of this act) (any one or more of sec- 
tions to , inclusive) or any rule or regulation promulgated under this act, 

shall 1)0 guilty of a misdemeanor and on conviction thereof shall be fined the sum 
of not less than S25.00 nor more than $500.00 for each offense. 

Section ^6 . — ^It sliall be the duty of each (District Attorney) (County Attorney) to 
whom the Board shall present sjxtisfactory evidence of violation of any provision 

of (this act) (sections to , inclusive) to prosecute without delay such 

violations in the propca* court. 

Section 27, — Ai)|)ropriations, fees, gifts or other support of the horticultural inspec- 
tion service (a local matter). 

SeeMon 28 , — (This act) (se<d.ions to , inclusive) shall take effect and be 

in force from and after [passage and aj.iproval (and imbiicjation)! (da,te), 


FOREIGN PESTS RECENTLY ESTABLISHED IN NEW JERSEY 

By Ha, HUY B. Weiss, N<w Ihurmdck^ h\ 

During the past couple of years, the following insects were found 
to be 'established in varying nu,mbers in different parts of New Jersey* 
Practically all were introduced on imported nursery stock and their 
presence is an indication of the impossibility of hoping to keep out all 
foreign pests, by a system of inspection. 'Insect importations and sub- 
sequent establishments will ,undoubtedly continue just as long' as 
nursery stock is imported inasmuch as the protection afforded by in- 
spection is' necessarily only partial and sometimes .ineffective depend- 
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ing as it does on tlie experience, abiiity and carefulness of the inspector 
and the impossibility of closely examining every individual plant* 

Lepidoptera 

Gracilaria zachrysa Meyrick has been found in greenhouses in north- 
ern New Jersey, the larvie of Avhich turn over the tips and edges of 
azalea leaves and feed therein, causing them to turn black siiid die* 
This species has also been taken in the larval and pupal stages on 
azaleas imported from Belgium and was evidently introduced from 
that country. Evetria huoliana Shiff., which is. the well-known, 
destructive European pine-shoot moth on whose account the further 
importation of pines from Europe has been prohibited, is also estab- 
lished in New Jersey. 

A 

Obthoptera 

In this order we have Gryllotal'pa gryllotalpa L., the European mole 
'cricket to which numerous European wTitings refer as a troublesome 
pest. The party on whose premises it was discovered claims to have 
destroyed at least 20,000 including eggs. This insect undoubtedly 
came over in the soil around plants from Holland or Belgium or both 
of these countries and the impossibility of thoroughly inspecting soil 
in such conditions is vSelf evident. 

Coleoptera 

In this group we have Otiorhynchus svlcatus Fab., long established 
in this country, suddenly becoming quite active as a rhododendron pest 
in several parts of the state. Agrilus viridis L. var. fagi Eatz., which 
does considerable damage to standard and Rugosa roses, is another 
foreign beetle which is prevalent in New J’ersey. ■ Still another and 
much more injurious beetle, especially to Scotch fir, is Myelophilus 
piniperda L., which as far as is known has only a slight foothold in 
the state. Plagiodera versicolora Laicharting, which is an old name 
for the common P. armoriem of Europe, was found during' the last 
two summers injuring poplars and willows at'Arlington, Elizabeth and 
Irvington. Both the larval and adult stages feed on the foliage and 
do considerable damage. This species is firmly established in New 
Jersey. ■ _ 

Dipteea 

This order is represented by' Phytomyza aquifolii , Gour., lately 
found 'mining the 'leaves' of, English holly and also taken on holly 
imported from Europe (Holland), by M^rodon equestris L., known 'as 
the narcissus fly, which was evidently 'introduced' in bulbs from Hol- 
land' .''where dtbdoeS'.Vconsidera'bie.; damage, ^ and by MonarthTdp:Q>lp'i^:\ 
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buxi Lab., the l)OX leaf miner, recently found injiuing boxwood on 
priiRite estnles and taken at various times on, boxwood from Holland* 

Homoptera 

This group contains eight species, four of which were found (‘staJ)- 
lished on outside stock and four on gr(Hmhous(^ plants. l„lic four on 
outside stock came originally from Japan and are A/nkrntna cmuH 
CklL, the cottony bamboo scale on l^amboo, Le/iicaspu bamhtme 
Kuwaiia, another scale insect on bamboo, As2)idiotus tsugcc Maiiatt 
on Japanese hemlock and Pseudococcus hraunhiw Kuwana, a mealy 
bug on Taxns ciispidrUa hrcvifolia. Throe of the greenhouse species 
are coccids wdiieh were found infesting orchids. These are Targioma 
bifornvis CklL, from Brazil and Venezuela, Chrysomphalus -persea: 
Coinst,, from Guatemala, and Chrysom/phalus rossi Mask., from tlie 
Philippine Islands. The other is a species of white fly (Aleyrodes 
sp.) which is continually being introduced into New Jersey green- 
houses on azaleas from Belgium. 

It must be understood, of course, that we arc not idle after an infes- 
tation is found and steps are always taken if possil:)le to exterminate 
it or to prevent its spread. Unfortunately, however, this is not 
always practical, due to the favorable surroundings of the infestation 
or ignorance of its existence until considerable damage has 1:)eeu done. 
Thus the burden of the entomologist is increased by additional 
correspondence, additional insect pests to combat and the ne(iessity 
of obtaining additional funds for that purpose or stretching an already 
meager appropriation to cover it, to say nothing of the damage which 
many foreign insects are capable of doing. 

What is occurring in New Jersey must to a certain exlmit l:)o hap- 
pening in other states, dependent, of course, on tlic amount of imfjorted 
stock received. During the year 1914, 11,742 cases of mirs(‘ry stock 
came into New Jersey from Europe and South Aincrit'a, naid during 
the' spring of 1915, 5,405 cases were received. New Jersey, there, ^foro, 
is in greater danger from foreign pests than most other staters, hut 
once established there, a natural spread to other states would .finally 
take place. These recently found 'foreign pests established in New 
: ^ 'Jersey are not by any means the result of a laxity in the inspection 
' service, as every precaution is taken that our funds will permit. 
In most cases they are insects ■ which have entered undetected by the 
'.Inspector, sometimes through his ignorance of foreign pests, sometimes 
'On' account of individual carelessness, but mostly 'On account of the 
impossibility of examining 'every leaf, twig, root and particle of 'soil 
:'.:;:'';atound: the roots of a plant and having anythi,ng left that will grow, 

■ 'especially when one is 'called upon to inspect hundreds of plants every 
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clay. Ill other words, ordinary inspection will not keep out all for- 
eign pests and extraordinary inspection would not ])e tolerated by 
iiiiliorting firms or paid for by state governments. Therefore the on!}" 
other way in which the danger from foreign insects can be reduced 
to a minimum is by a federal law prohibiting tlie importation of ail 
nursery stock. This was suggested at last year's meeting of this body. 

Ill order to determine how such a ruling would be received by New 
Jersey importers of nursery stock, most of them were interviewed 
along this line during the course of inspection work the past year and 
the majority were in fa^mr of it or indifferent. This opinion, however, 
applies only to the importation of ornamental stock as very few im- 
ported fruit stocks enter New Jersey and very little fruit stock is 
grown. Their reasons for favoring such a measure were not by any 
means entomological but purely commerciaL Some of the firms 
interviewed have built up organizations capable of growing their 
own stock and are therefore to a certain extent independent of foreign 
growers. Many said that they were forced to import certain plants 
because everybody else did and that they could not afford to stop 
even though the profit in such plants w^as small. Others complained 
of foreign shippers who, after supplying the regular trade, unloaded 
stock on the auction houses where it was sold considerably cheaper 
than they could import it for thereby making it possible for 
by night" nurserymen and firms with no overhead charges to sell 
cheaper than they. Others spoke of the inferior goods imported by 
some department stores and sold to the unsuspecting public, a pro- 
cedure which no reliable nursery firm could afford. Others were 
indifferent as long as all firms alike would be prohibited from importing 
•stock. 

All were agreed in that the sale of native plants would be accelerated, 
that the prices of certain- plants would advance due to increased ex- 
pense in growing them and that stock which could not be grown here 
on account of adverse climatic conditions, labor, poor soil, etc., the 
public would simply have to do without or take a substitute, also 
that it would be impossible to obtain plant novelties or new things. 

The minority in favor of importations being continued consisted 
of firms not equipped to grow, certain kinds of stock, department stores, 
men who depended upon auction houses for their supply of imported 
plants, and others who have been making a profit by importing and 
reselling stock. Thus, whether an importer was in favor of or against 
further importations hinged upon— would he lose money, could he 
grow the stock here profitably, could he grow something else to take 
its place? It is to be regretted, of' course, 'that some persons- would 
*be, seriously handicapped , if further importation was prohibited, 
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the main issue is — will the interests of the state he served best by 
imported iiiirscr}' stock plus foreign pesi^s or by no imported stock 
and no pests? 

Since ■writing tlie tibovo, t^v<j additioual foreign s|:)ceies estahlisliccl 
in Now Jersey have been identified. One of these is Eue^tiiaphafpis 
grapM/ptcrus (Jlianipion, a weevil whose larva lives in soft bullied 
orchids and is capalilc of doing consideralile damage to such grecnliouse 
stock. Tills came to us in orchid stock from Central Arnericax or tlie 
U. S, of Colombia. The other is a Tingiticl from Ja,paiij namely Sfe- 
plimiitis azalem Horv.j which did considerable damage to hardy azaleas 
in various parts of the state during the past scasoiij and which appears 
to be firmly entrenched. This species was introduced with azaleas 
imported directy from Japan and escaped detection until it liad 
established itself over the entire state. 

Ill closing I wish to express my indebtedness to the various special- 
ists ill the IT. S, Bureau of Entomology, who through the (miirtesy 
of Dr. L, 0. Howard identified many of the species mentioned. 


IMPORTANT FOREIGN INSECT PESTS COLLECTED ON 
IMPORTED NURSERY STOCK IN 1915 

By E. 31 . Sasscer 

The condition of nursery stock offered for entry has umiuestionably 
shown a marked improvement since the passage of the Plant Quaran- 
tine Act in 1912. This condition cannot be attributed to a falling off 
of importations during the present year, for, as sliown in the accom- 
panying 'table, the European exportations for 1915 exceed those of 
1913 and 1914. 


TaBW SnOWING IncuIISARE OE NiIEKBUY BtOGIC OWKUir.O FOIt EnTUV DuHWO TKI!1 PaHT rnWMS YiiIARB 
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In spite of the increased European importations and the unsettled 
condition pf the countries which export in bulk to the United States, 
nursery stock, for the most part, has been comparatively free from 
injurious insects during the current year. It is obvious, therefore. 
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that the Plant Quarantine Act, in addition to offering many adTaii™ 
tages to the state inspectors, has, furthermore, indirectly served the 
purpose of strengthening the inspection service of foreign countries. 
However, undesirable insects continue to enter on imported plants 
and plant products, but the number is infinitesimal as compared 
with former years. Instead of collecting brown-tail nests and gipsy 
moth egg masses by the hundreds, they are now intercepted only cm 
rare occasions and in limited numbers. This scarcity of recognized 
pests does not indicate that there are not others of equal importance, 
which should be kept out, and careful examination of all foreign stock 
should be continued with vigilance. 

Unfortunately, there still appears to be a lack of funds in certain 
states to properly conduct the inspection of foreign plants, with the 
result that many small shipments, especially those containing florists^ 
stock, arc not examined. The repeated finding of gipsy moth egg 
clusters on azaleas would seem to justify a careful inspection of all 
imported field-grown plants. In view of the fact that letters of infor- 
mation listing all reported interceptions have been placed at the dis- 
posal of the inspectors at intervals throughout the year, only those 
pests which appear important will be briefly referred to at this time. 

Seven nests of the brown-tail moth {Euprociis chrysorrheva Linn.) 
have I)een collected on French nursery stock, and one nest on rose 
from Irleand. Egg clusters of the gipsy moth {Porthetria xlispar 
Linn.) were taken on six shipments as follows: three on azaleas from 
Belgium; one on blue spruce from Holland; and two on cedar from 
Japan. No less than 1,105 larvce of the European pine shoot moth 
{Evetria buoliana Schiffermiller) were detected on shipments of 
Pinus mughus and P. montana from Holland, and a single specimen 
of P. resinella was also taken on P. mughm from Holland. 

A new species 'of Tripoprevinon was collected in Irish potatoes from 
Peru. This is the fourth potato weevil ^ 'taken from Andean tubers, 
none of which are known to exist in the United States. Oecuriing, 
as these insects do in the Andean region of South America, it is very 
probable that ii once established' in the States, these ‘weevils may 
become a serious menace to the growing of Irish potatoes. Infested 
potatoes are riddled with galleries and rendered unfit for consumption. 
,^Egg masses of the European tussock or vapourer moth {NMolo- 
,phm aniiqua Linn.) have continued to enter on various kinds of stock 
from France, ..Denmark, Holland, and England.' A dagger moth 
{ApaMa auricoma Fab.) has also^ been' frequently reported on 
French nursery stock. 

' ^ Sasscer, B. E. and' Pierce, 'W. D. [Free. Entom.'Soc.'Wasln, XV, 3, p. 143 {1913)],.^' 
Pierce, W. X). Agric.,, Research',, 'I, ■■■'p., 374 (1914)}. ’’ , „ , iv. 
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Orcliids from Colombia, and Veneziicia have shown a slight infesta- 
tion with "fenthecovL^ hicolor (Scott). The pine sawfl.y’j Dipriou pini 
(Liiiii.)j was collected on four different occasions on Pinm Huigh/us. 
This stiwfly appears to rank Jis a pest of impoi'taju'e in Europe, and 
it woiildj no doulitj adapt itsidf readily to the coiidiiions in America. 
A second sawfiy, Emphylm cinctus (Limn), has l)eeii collected in tlie 
stocks of roses from France. Cocoons of an undetermined sawlly 
have also been collected on spruce from Holland. 

Banana plants from the Philippine Islands exhibited a severe 
infestation with the banana root-borer, Sphenophorus (Cosmopolites) 
sordidus Germ. When received, these plants were apparently healthy, 
but after remaining in quarantine for sevca-al montlis they commenced 
to die down, and on close exajnination the roots were found to be 
riddled by the larvie of this banana liorer. In addition to the banana 
borer, these plants were also infested with Cedandra rernoia Sharp. 
Instances such as the above demonstrated the necessity of growing 
plants ill ‘quarantine where they can l>e under constant observation. 
As previously indicated, the plants wdien received were apparently 
healthy, and no external evidences of insect injury could be found. 

Some 1,466 pear seedlings from France exhibited an infestation of 
the European pear scale, Epidiaspis piricola Del G. This coceid is 
now established in a few of the states, but is not, as yet, well distributed, 
and an effort should be made to prevent its introduction and further 
dissemination. In addition to the pear scale, the following coccids 
have been collected on imported material. 

Aonidia sp. on Myrciaria ediili^ from Brazil. 

As-pi(Uolm pabnw Morg. & CklL on cocnanut from British Honduras. 
Chrysompkalus penece (Comst.) on oxvhids from Venezuela and Guatemala. 
PsfAdaorddia ciHiculatm (Morg.) on citrus cuttings from I*hili|')pinc iHlaiuls. 
PseAidaorddla pmonim (Ckll.) on azalea from Japan and Hollarul. 

Tarpionia hlfonrd..^ (Ckll.) on orclucls from Panama, Venezuelii, and Brsizil. 
'Chionasjim tegakmu 5?ehiit. on sugar cane from Java. 

CMomspis widariw Cooley on wistaria from Japan. 

Lepidosaphes newdeadi (Bulc.) on Scladopitya mrlinllaia from Japan. 

Leucaspis bambum’. Kuvv. on bamboo from Japan. 

Fhefiacaspis eugerdw (Mask.) on ornamental plant from China. 

Parkioria them Ckll. on. maple from Japan. 

Parktoria zkyphiis (Lucas) on citrus cuttings from Philippine Islands. This scale 
is frequently collected on Mediterranean citrus Jruits but is seldom det/cu;ted on 
nursery stock. 

Pinnaspis huxi (Bouch4) on cocoanut from British Honduras. 

Pseudococcus azalece (Tins.) on azalea from Japan, 

pill it would seem opportune to raise the question of 

soil around the roots of plants, such as azaleas, rhododendrons, box- 
wood, etc. Buring the past year two insects, the European earwig 
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{Forficula aiincularia Linn.), Mcl the European inoie cricket (GryllcH 
ialpa gryllMalpa Linn.), have appeared as pests in the eastern states, 
which were, in all probahiiity, introduced in soil around the roots of 
fiorksts’ stock. The former insect is now well establislied in Newport, 
R. L, and vicinity, and has been the subject of investigation the 
Bureau of Entomology during the past season. In Europe this insect 
is not looked upon as a serious pest, and its depredations, in so far as 
injury to plants at Newport, have been comparatively iiegligil^Ie. 
However, its presence is objectionable, owing to the fact that the 
insects leave their shelter after dusk, often crawling over porches, 
and frequently, when frightened, seek shelter in the clothing of the 
occupants of the veranda. Furthermore, these insects crawl through 
the houses and conceal themselves under cushions, backs of chairs, 
closets, shoes, and, in fact, every conceivable place. The appearance 
of the European mole cricket in New Jersey was recently described 
by Mr. Harry B. Weiss.^ As, in the case of the earwig, the mole 
•cricket is not a serious pest in Europe, although at times it does occa- 
sion some injury to plants which happen to be in the line of the burrow 
of the insect. Elaterid and Lachnosterna larva3 have also been dis- 
covered in soil around imported stock. With such evidence as indi- 
cated above, does it not seem desirable to consider the question of 
soil around the roots? In other w^ords, is it practicable to forward 
such stock without soil around the roots? In case this is not per- 
missible, is there not a possibility of eliminating such soil pests by 
fumigating all imported material at the port of entry with hydrocyanic- 
acid gas in the presence of a partial vacuum. 


INSPECTION FACILITIES IN THE DISTRICT OF COLUMBIA 


By E. E. Sasscer. 


Largely through the untiring efforts of the Ofiipe of Foreign Seed 
and Plant Introduction of the Bureau of Plant Industry, the much 
needed equipment for the inspection of imported nursery stoede was 
Installed during the ■ current year. To emphasize the necessity of 
proper inspection facilities it will, perhaps, be 'well to briefly describe 
the nature of the material to be inspected. 

The Office of Foreign Seed and Plant Introduction alone is constantly 
bringing in plants and plant products from all quarters of the globe, 
many of dhe packages originating in countries 'which have, no, system 
of inspection and oL which we know little: as regards insects and plant 
diseases. Although foreign official channels constitute an important 


^ Journal of 'EcoNoatio EntomolO’^t,, Vol. 
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source from whic‘ii new plants and plant products are imported,,, sciorcs 
of packages are received from diplomatic and (‘.onsiilar officials, bo« 
tanical collcad.ors, travelers, missionaries, aiid iiniiilaviir pla.iit lovers 
abroad. Moreover, the Office of Foreign Seed and PlaJit IntrodiKd'Jori 
has its own trained agricultural explorers who trar^d through, f(U“cigi,i 
countries studying the native flora and they seciiric and forwa-i’il to this 
count, ry such seeds and plants as scorn iiromising. Othc^r offices of tlie 
Department also import plants and plant products; for example, 
quantities of seeds and bulbs are brought in for coiigressionaf distri- 
biition. The office of Crop Physiology and Plant B.re.edi:ng Investi- 
gations introduces new and promising citrus plants and seeds. The 
Offices of Cereal Investigations and Forage Crop Investigations 
bring in seeds of cereals and forage plants, and the Bureau of Forestry 
introduces tree seeds. In fact, it is safe to say tliat at one time or 
another practically^ every bureau of the Department of Agriculture 
introduces nursery stock of some description. It is (.)l)vioiis, thevrefore, 
that in order to properly inspect and safeguard such material adecpiate 
inspection facilities are essential. However, as a further protection 
many of the plants, after having passed the initial inspection, or 
after a definite period in quarantine, are grown at one of the four field 
stations maintained by the Office of Foreign Seed and Plant Introdiio 
tion, and are again inspected at the time of distribution. 


Method of Inspecting Impobtbd Nursery Stoc.!v 

No imported nursery stock is inspected until an inspection card has 
been prepared and placed with the unopened plants or plant products 
indicating the kind, quantity, and origin of the material, ami, when 
possible, the proposed destination. Naturally, the lattm* is more or 
less dependent upon the findings of the paihologictil fi.nd („v!;d.o,molog- 
ical inspectors. In addition to tlie serial number assigiiei,! by t.lie OffU‘e 
of Foreign Seed and Plant Introduction, cacli. int.rodi!(jtion r(,‘cc^iv(,*8 a 
Federal Horticultural Bpard number, which is placed o,n tlic inspc'cth),n 
cards. These numbers servo to identify the introduction at any 
in the future and make immediately available all necessary info,!Tnation 
regarding its source, name, method of culture, etc., tlms rendering it 
possible to have a connected history of the plants many years after 
their introduction. . , 

Questionable seeds, cuttings, plants, buds, or bud sticks, or those 
harboring insects or diseases of any description, are either destroyed 
or subjected to' disinfection and grown under observation in a specially 
screened quarantine greenhouse. 'far removed from the' area of'culti-. 
vation. , , . , ■ , , ' ^ 
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Inspection House 

The inspection house (PL llj fig. 1) consists of an inspector's office and 
■an inspeetioii room. This house is enciosed l>y a high wire fence, and 
the gates and doors are always kept locked. Only those responsible 
for the proper conduct of the work are provided with keys. In special 
cases passes are issued to interested persons good for the day of issue 
only. 

The inspector’s office is 12 by 19 feet, and is provided with three 
'windows, tAvo skjdights the entire width of the room, and three doors, 
one of which opens into the inspection room. O11I3" such furiiitiire as 
is necessary to care for the inspection records, etc., is kept in this 
office, and under no conditions is nursery stock inspected in this office. 

The inspection room is 19 by 30 feet, and is provided with four 
windows, four skylights the entire AAudth of the room, eight venti- 
lators, and four doors, all of which are thoroughly screened Avitli cop- 
per wire mesh (40 meshes to the inch). The floor and about three 
feet of the walls are made of concrete, the remainder of the Avails being 
made of galvanized iron. It is possible, therefore, to thoroughly 
flush 'or spinge the floor and walls with water or a disinfectant without 
fear of damage. 

The furnishings of the inspection room consist of five white enameled 
tables on AA^’lieels on Avhich is -placed the material for inspection, four 
white enameled stools, three white enameled refrigerators (used to 
safeguard perishable material), a small sterilizer, a stove, ,a sink for 
washing the hands, scales, and white enameled trays for sterilizing 
small quantities of seed, cuttings, etc., with bichloride of nierciiry, and 
one white enameled bucket containing a weak solution of bichloride of 
mercury for Avashing the hands after handling suspicious material. 
Long Avhite coats are ahvays worn when inspecting material. Soiled 
coats' are kept in a galvanized iron f)ueket until tliey have been thor- 
oughly disinfected and laundered. The inspection room is cleaned 
daily and fumigated or washed doAvn Avith formaldehyde as the oe- 
'casion demands. (See Plate 12.) 

The quarantine greenhouse is. 70 feet long by 20" feet wide, and .is 
divided into 14 units, six of which are 14 feet by 7 feet four inches, and 
eight of which are 7 .feet 8 inches by 7 feet four inches. A three-foot 
corridor extends the entire length of the structure. To^ enter a unit 
from the corridor it is necessary to pass through a vestibule 3 feet by 
3 feet which is provided with two doors,, one opening into the corridor 
and thC' other .into the unit. All doors and' ventilators are thoroughly 
screened with the copper wire previously described. The ventilators 
.are 'SO' arranged 'that they,^ can ■be’ controlled from the corridor,"' thus 
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obviating the necessity of entering the units to adjust tl;ie ventilators^ 
Fiirtlieririore., the ventilators, in addition to lieing screened, open into 
tlie corridor and not directly out of doors, thus reducing to a miiiiiruini 
the possibility of a wind storm Injuring tiie plants or permitting the 
esca|)e of insects by Idowing off the opened ventilators of tlie units. 
The corridor is ventilated at tlie apex of the room by tlic usual type of 
veiitihitors used on greenhouses. To secure proper circulation each 
unit is also provided with a small sliding window 10 imdies by 16- 
inches thoroughly screened with coxjper wire mesh. The sill of each 
window is eight inches from the floor. These units are so arranged tliat^ 
any one can be fumigated independent of the others. 

A record of the contents of each unit is suspended near the outside 
of tlie door entering the vestibule of each unit from the corridor. This 
record indicaites tlic Federal Horticultural Board number, date of 
quarantine, name of plant or plants, origin, object of quarantine, and 
prescribed treatment. Plants are not removed from a unit or new 
plants substituted without the approval of an inspector of the Federal 
Horticultiirar Board, Long white coats are used by anyone entering 
the units. 

Two additional units, 14 by 20 feet and 18 by 20 feet, are maintained 
for the purpose of carrying material released from quarantines and 
awaiting orders for distribution. 

Desciuption op Apparatus Used for Sterilizing ' Plants , and 

Plant Products 

Briefly, this apparatus consists of a fumigation chamber or retort 
[Plate 13] (A), an auxiliary chamber *or generator (B) for tlie genera- 
tion of the gas, and an air pump (C). An additional air pimi|) (D) is 
also a part of this apparatus, although not necessary for fumigatiom 
One end of the fumigation chamber ori-etort is permanently (sloscd, 
wliile the 'other end is provided with a heavy iron door swung on a. 
hinge and held in place by six clamps. The gasket whicli is embed- 
'dec! in the door comes in close contact wdth the flange of tlie retort, 
and' when properly greased and clamped prevents air from entering, 
the chamber during an exposure. This retort lies with its’ 'longest 
axis in a hori^iontal position. , On the upper side of the retort there 
are 'four openings: The one nearest the door (1) is provided , with 'a*, 
vacuum gauge, which registers the degrees in pressure in units equiv- 
alent to inches of mercury; the second opening (2) is fitted to an 
exhaust pipe which is attached to .t'he air .pump, '(C), 4he;,:exhaust 
leaving the pump at 2a; the. third opening '(S)'''.is' used 'tO’ ''.'.permit 
the air to enter the chamber at the Completion of an experiment, 
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auxiliary tank or generator (B) in which the gas is generatecL The 
pipe leading from the fourth opening to the auxiliary or generator 
is proTided with a gas cock and three tolargementSj 4a, 46, and ic 
(the latter is not shown in the photograph). Two of these en"* 
largenients contain sodium cyanide, and the third glass wool The 
object of the sodium cyanide and glass wool is to pick up any free 
sulphuric acid which may be mechanically drawn from the generator 
when the gas is permitted to enter the fumigation chamber. The 
auxiliary or generator (B) is so arranged that it can be used as a gen- 
erating tank or as a fumigating chamber, by closing the gas cock just 
above the cylinder. The exhaust pipe which leads from the generator 
to the small vacuum pump (D) is shown as figure 9. No. 5 is a tubula- 
ture used in introducing the chemicals into the generator. No. 8 
is a pipe which carries water to cool the air pump (C), and No. 10 is 
the cooling pipe for the small air pump (D). No. 11 is the pipe which 
carries the exhaust from the small air pump, and No. 6 is a combi- 
nation pressure and vacuum gauge. No. 7 is a rheostat. 

The material to be fumigated is placed in the retort (xi), the door 
closed and clamped, and the air exhausted until the gauge registers 
about 26 inches ; that is, the air in the chamber is exhausted until the^ 
pressure is the equivalent of about 5 inches of mercury. • At this stage 
the suction is cut off, and the gas is generated in the auxiliary chamber 
(B) and introduced into the fumigation chamber through the pipe (4). 
The gas may be generated in one of two ways. The cyanide may be 
placed in the jar within the generator, the door closed, and the acid 
and water introduced through the tubulature (5), or the acid may be 
placed in the jar within the generator and the cyanide in solution 
introduced through the tubulature (5). The latter method is pref- 
erable, especially where a glass tubulature is ' employ^ed, as it elimi- 
nates all possibility of breakage of glass by the heat generated from the' 
combination acid and water. In fact, to prevent breakage, it has been 
found advisable to cool the acid and water, which reduces the yield 
of gas. Where the cyanide in solution is introduced through the tub- 
ulature, no heat is generated until the solution comes in contact with 
the add 'in the generator. This method has, an additional advantage 
in that the yield of gas is increased/' ^ , , 

The, material to be disinfected may be fumigated in either of two 
ways, namely, by generating the gas in the presence of a partial vacuum 
and ''holding the vacuum for a definite period, 'or by generating the gas 
in'the',p^®®®^6e'of'a partial vacuum and' returning, to normal atmos- 
pheric 'pressure ' updn the completion ;of ,the generation. 
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NURSERY INSPECTION IN FLORIDA 
By F. M. O’Byenk 

To the ordinary observer the present nursery iiispeciioii rc(|!iire- 
iiieiits ill Florida may seem to be far fetclied and over exacting, Ikit 
the}?- are but the logical outgrowth of a trying experience tliroiigli 
which we are now passing and each step has been necessitated !:>y some 
actual and costly experience. 

It will not be possible in the short time at my disposal to more than 
mention the steps which have led ns to our present position. 
briefly they arc as follows. In the years of 191 H2 there were imported 
into the state of Florida over 35,000 diseased citrus seedlings. These 
came from a nursery in another state, whicli nursery had been in- 
spected and certified as apparently free from especially injurious insec^.t 
pests and diseases. This is no reflection on the other state, for this 
disease was new to them and had not as yet been recognized as a new 
disease but was thought to be an unusual form of an old, well-known 
malady. 

This new disease ivas especially virulent on grape-fruit trees. The 
nursery first found to be infected had many branches in the. state. 
These branches were grouped under two separate managcrnciits. 
The particular branch showing the disease was placed under, quaran- 
tine but shipments proceeded from the other branches. Somewhat 
later another branch controlled by the same management was found to 
be diseased. It was immediately quarantined but still sliip, merit pro- 
ceeded from four other branches. We did not know’', as yc-t, tliat this 
disease wars dreadfully and terribly infectious and could l;>e cnirriod on. 
the hands or clothing of an inspector or workman. Nor did wo know, 
as yet, that under certain conditions the disease could apparently 
remain dorinant on infected trees for a year or more lief ore becoming 
visible to an inspector. The nurseries always claimed tliat ttiey had 
been exercising every care to protect the other branches from Ijecoming 
infected ' and the department, especially in the light of the weak law 
under which they were working, did not feel that they could 'quarantine 
a branch which was widely separated from the others and worked 
'largely by a separate crew of men, until that particular branch showed 
'signs' of the disease. One after another, each of these branches showed 
the disease /and in August of 1915, this malady was discovered in their 
last apparently unaffected branch. 

It was learned.that trees in certain of these shipments had devel- 
oped the disease' and, as it, was the intention of the author, ities to.'Orad- 
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icate the troiil::^Ie^ it became necessary to ask the nursery concern to 
prepare an accurate list of all the shipments which they had made 
since the original discovery of the trouble, that they could 1:)e traced 
clown and inspected. These nursery concerns were facing a grave 
crisis, income was cut off and expenses soaring, so that they were laying 
off all of the help they could. Naturally they were slow- in preparing 
these lists of shipments and many inaccuracies were found to occur. 
As a result, the work of inspection was retarded and hampered severely. 
Suppose tha.t these nurseries had gone bankrupt and the proprietors 
refused to prepare such a list, or suppose that a fire had destroyed their 
invoices, the result would have been terrible. We would have then 
been helpless and would probably have had this disease fastened upon 
us forever. 

As a result of the foregoing experience, we learned that we should 
have on file in the office of the Nursery Inspector, an accurate record 
of the movement of each and every plant that could be classed as 
nursery stock, whether moving into from without the state or merely 
moving from place to place within the state, whether grown by a nur- 
seryman or a person not regularly in the business, whether sold, 
given away or merely moved from one piece of property to the other 
by the owner. The question was to evolve a system that was iron- 
clad, easy of enforcement and not too burdensome on the nursery. 
The system adopted follows: 

Each person who wishes to move any nursery stock in Florida shall 
apply to the Nursery Inspector for inspection. If the stock is found to 
be sufficiently clean a certificate is made out covering the stock in- 
spected. This certificate is filed in the office of the Nursery Inspector, 
and the owner of the stock is privileged to |)iirchase, through the 
Nursery Inspector, certificate tags bearing practically the same word- 
ing as the Certificate of Inspection. 

One, and only one, of these tags must be attached to each and every 
package of nursery stock shipped. They are consecutively numbered 
and a record is kept of the num].)ers furnished to each and every person 
or firm, who are required to account for every tag they received, giving 
the name and address of the purchaser of the bundle of stock upon 
which a tag is used, the name and address of the person to whom 
' shipped, and an exact description of 'the contents together with the 
.number of the certificate tag used thereon. To do this' they merely 
make 'Out their invoices in triplicate instead of in duplicate as hereto- 
fore.' ' This invoice shows the number of the certificate tag used on 
' the shipment and one of the , copies is sent to the office of the Nursery 
Inspector' for permanent filing.'; Shipments of nursery stock which 
'' 'do ''not, meet' the'se, requirements: are, 'illegal.'. ''' 
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Nurseries without the state are allowed to purchase sucli tiigs iiijoii 
the filing in our office of a satisfactory Certificate of Irispeetioii. In 
ail other respects tlicy iiiiist meet the reqiiireiuentvS imposed iii)oii our 
own iiorserymcn. 

Formerly, many of the nurseries were in the habit of solicat-ing club 
orders or of shipping to agents for redistribution. Tliis defeats the end 
for which we are working. It was therefore necessary to rcaiuire that 
such orders be packed individually and so billed and tagged. Tlicii, 
if the nursery so desires, they may pack all of these sinaJl orders into 
one large one and ship to one person for redistribution, dly so doing, 
we have in our office a complete record of the final destination of all 
such orders. 

As has been said, we have been dealing with a new disease, which was 
at first mistaken for a peculiar form of an old well-known disease. 
Before we learned that it was very infectious, our inspectors undoubt- 
edly spread the trouble while making inspections. This will n(3ver do. 
We must not lay ourselves liable to such a damaging charge again. 
But we do not know at what time another new disease maj^ appear. 
Therefore the only safe course is to treat each nursery that we are 
inspecting, as if it contained some new and highly infectious disease. 
We therefore require each inspector to wear an inspection suit while 
inspecting a nursery. These suits are made of musaline, in one piece, 
and cover the entire body like a surgeon^s operating suit. When an 
inspector finishes inspecting a nursery he removes the suit and ster- 
ilkes it completely by immersing it in 1 to 1,000 corrosive sublimate 
solution. He also sterilizes his hat, face, hands, and feet rc^gardlcss 
of the condition in which the nursery was found to be. In order that 
the inspector may have a suitable vessel in which to mix the solution, 
they are each provided with a folding canvas bucket. 

Failure to sterilize immediately on leaving a, miivsery makes a;.n in- 
spector liable to discharge. 

The foregoing is but a rough outline of our system and of iieceBsity 
omits many details. I would, of course, be glad to ^answer any ciues- 
tions., Our whole system may be summed up as follows: W'e aim 
to have a system of checking so that we may verify the statement of 
each inspector or nurseryman. We, also must have a plain and ac- 
curate record of the movement of each piece of nursery stock planted 
in the state. The invoices, we require, provide a permanent and ac- 
curate record whereby we may trace the movement of all stock ema- 
nating from every nursery in the state. Should a new disease develop 
we have instantly at our command a record of shipments made from any 
diseased nursery so that diseased stock may be traced down and" de- 
stroyed or 'quarantined. ' ' \ 'V'' 
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THE OHIO INSPECTION SYSTEM 
By N. E. Shaw, Cohtnihus, 0. 

Entomological work in Ohio, under state control, is placed with 
three separate departments each having well defined duties to perform. 
All research work is done hy the Entomological Department of the 
Experiment Station at Wooster; all instructional work in entomology 
comes under the Zoological Department at the University" and the 
enforcement of inspection laws relating to insect control is placed 
with the Bureau of Nursery and Orchard Inspection of the Board 
of Agriculture. 

A definite understanding as to the duties of each Division exists 
among the different heads yet there is cooperation of effort on all 
problems which concern alike the several divisions and when best 
results can be obtained by a combination of effort. 

Nursery and orchard inspection work has existed as a separate 
Bureau since 1902 when the work was separated from the entomological 
work at the Experiment Station and placed under the direction of Mr. 
A. F. Burgess, The foundation of the inspection system which we are 
following today, with but slight changes, was prepared by Mr. Burgess. 

Our law provides for the annual inspection of nurseries and as many 
additional inspections as may be thought necessary. This work is 
commenced about July 1, of each year, and a careful examination of the 
different nurseries is made row by row. With the consent of the 
nurseryman all stocks showing infestation b y San Jos6 scale are broken 
over by the inspector and are promptly remov ed from the blocks by 
the nurseryman and burned. Should he object to the destruction of 
infested trees, he has the privilege* under the Ohio law to apply such 
treatment as may be ordered. After this work has been complied 
with he again applies for the inspection of his nursery. He is permitted 
by provisions of the law to dispose of, within the state and with the 
consent of the purchaser, scale-inarked nursery stock after treatment 
has been applied and the stock has- been officially^ fumigated. But few 
nurserymien have ever availed themselves of this provision. The great 
majority of them prefer to have all infested stocks found by inspectors 
broken and removed from the blocks. 

Where infested blocks have been found one or two additional 
inspections are made before shipping time, certificates are issued and 
the stock is fumigated under' the supervision, of, inspectors and Al- 
lowed' to go ,out. to the, trade. 'Additional inspections are made-\pf": 
stock 'at digging time,., either,- 'it is ' lifted in the field or' 'when 
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brought to the packing gi-ouirds to be fumigated. By these several 
inspections we endeavor to locate all infested trees, and then take 
the exlra precaution of supervising fuinigat:ion work. 

An insiiec-tion is also made during the summer of ]>remis('s adja.eent 
to blocks of nursery stock and treatment of infested trecss is reciuired 
so far as practical and where there is danger, by the location of in- 
fested trees, of their being a source of infestation to nursery blocks. An 
inspection is again made of these premises during the dormant period 
and a thorough spraying is enforced. Should owners neglect to apply 
this treatment in specified time, the work is done under the supervision 
of inspectors and the costs placed upon the tax duplicate of the owner. 

Several hundred dollars worth of this kind of work has often been 
done under our sujjervision around different nurseries. 

We have never strongly favored, except under unusual conditions 
and in extreme eases, the summer treatment of nursery blocks. With 
a slight infestation we prefer to carefully inspect and re-inspect such 
blocks, remove all infested trees and rely upon our fumigation system 
for the protection of the purchaser. 

When fumigation work is left to the nurseryman at least one and 
quite often all of the essentials necessary in thorough fumigation are 
liable to be overlooked and disregarded. There are a number of things 
which will prevent even the most careful and conscientious nurseryman 
from performing this work as it should be done for best results. I feel 
sure that Mr. Burgess in his work in Ohio early realized the necessity 
for official supervision of this work. It was no easy task to get our 
nurserymen accustomed to this plan. When first adopted it caused 
considerable delay to the nurserymen while waiting for inspectors to 
supervise the work. After the system became well organized and the 
nurserymen had l)ecomc accustomed to the practice, it was carried out 
with but little delay to them. Such work is made easily possible in 
Ohio l)y the excellent transportation system of the state ai’ul largcsly liy 
the fact that our larger nurseries are grouped in several sections of the 
state. One or more inspectors are located in each .section. Nursery- 
men keep them advised by phone of probal)le time that they will be 
needed and in this %vay they can plan their work and render prompt 
service. One inspector can usually take care of those scattered about 
the state. , ■ 

Before the shipping season begins, nurserymen arc required to go 
oyer their fumigating houses carefully and put them in perfect order. 
Inspectors then test each house with smoke and refuse to use any that 
have not been rnade perfectly gas tight. We often find that a house 
gets out of repair during the shipping season and it is immediately 
ordered placed in condition. The weakness, of course, is usually at 
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the doors and when continually used it is necessary to watch them 
closely* 

The arrangement of stock in a fumigator so that it will be thor- 
oughly exposed to the gas is not easily controlled. 

Most of the larger nurserymen arrange to drive a wagon load of 
stock into the house. This allows in our iudgnient of very good ex- 
posure to the gas because the stock is well above the floor and the gas 
can easity penetrate to all parts of it. 

Where stock is unloaded and placed in the house there is a tendency 
on the part of the nurserymen to want to pack it too tightly, often ‘ 
placing the roots on portions of the stems or trunks so that they are 
covered and the gas may not have free access to the insects. We insist 
upon an open floor usually built on two by fours or two by sixes so 
that gas can thoroughly reach the stock from below. It is necessary 
once or twice during a shipping season to take out these floors, which 
are usually built in sections, and remove the dirt which has shaken off 
from the roots and has accumulated until it fills up the open space below 
floor level. 

We found, before supervision of this work was taken up, that the 
time re<^uired for the exposure was often cut in two and sometimes- 
stock had been exposed but ten or fifteen minutes before opening the 
house. This is a frequent temptation when rush orders are received 
and cars are^ waiting to be loaded. 

It was early found that potassium cyanide being secured by nui'sery- 
men in their several localities varied considerably in purity. In some 
tests that were made the per cent of potassium cyanide varied from- 
31.05 to 100. The practice was then inaugurated of having nursery- 
men place their orders through our ofiSce where this material could be' 
secured from sources on which we could have some check and know 
that the' proper grade was being sent out. Supervision of this work' 
has also permitted us to know that potassium cyanide after being re* 
ceived'by the nurserymen was kept in such a manner that it could not 
deteriorate. Even with, this precaution 'we have occasionally secured 
inferior lots of potassium cyanide. Last year when a greater scarcity 
'"of this material was evident, we found that several shipments of the 
inferior ''grades had been made to nurserymen and it was necessary 
''to refuse its use. During the present year we have used nothing but 
sodium ''Cyanide. 

' Thisy, in general, is an 'Outline of the way in which we are handling 
Vnurse'ry inspection and fumigation in Ohio. We'' are not always able 
to', carry it out as thoroughly as we Would like to do. Every inspector 
knoWs"'''''C)f ' the different things'.whjcharise LoTnterfere with the best'. 
';lai'^;;;piai]iS'*:', Tt m'ust be;xemembefed''that during a portion'of the 
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devoted to this wo!’k we are receiving large ([uan[.il;i(\s of iiriportecl 
sliipinciiis of nursery stock from abroa<l which we feel iiiiist bo given 
very |;>roin|)fc and careful atlLUition. We have also liad for jvist two 
years a g:ypsy iiioth outbreak to contend witli and tliis^ of course, 
has necessitated strict attention. 

Sail Jose scale is a well (‘staJdished pest in the state of Ohio. In 
three-fourths of tlie state or throughout the kivcl |’)orlions, the in- 
festation is general and it is the exception to find an orcluir<l free from 
this insect. In the other portion of the state which is hilly, it is rarely 
that an orchard is found infested with San Jos6 scale, and in this 
section are located our largest (‘onnnercial apple orchards. In the 
infested area are many localities and many orcliards wliere sca.lc is 
■under perfect control and is causing 310 particular injury or loss. 
This is due to the extensive campaign whi(*.h is being waged for the 
proper treatment of farm orchards for insect control. 

Over 11,000 people attended our orchard demonstrations during the 
present year. 

So far as Ohio is concerned, we would feel that wo were giving our 
planters of Ohio grown nursery stock adequate protection by carefully 
supervising the fumigation of nursery stock, destroying tliose stocks 
which are more than slightly infested and thus possibly might be 
weakened from scale attack. It seems rather unreasonable, in view 
of conditions as we know them to exist in Ohio and' in tlie eastern and 
central states as well, to require the wholesale destruction of infested 
stock. I do not mean to say that we should recede at all from our 
position of having nurserymen use every precaution to protect their 
stock from infestation. The fact that our nurserymen have not taken 
advantage of the Ohio provision allowing them to dispose of sc*.ale 
marked stock within the state, would indicate that they arc not 
inclined to take any backward steps in fighting San Josdscjde. 

We would icel perfectly safe in accepting from other statues, sfocks 
which would be given the same careful fumigation t-reatiucnt tliat we 
are attempting to carry out in Ohio. Wo would feel that purcdiasers 
of nursery stock in this state were getting better protection than tliey 
are under present methods, as indicated' by our findings this year. 

■ 'At four of our nurseries receiving stock from nurseries located in 
seven, other states within a radius of 400 miles and less of Ohio, we 
■have found 'Over 30,000 stock infested with San Job6 scale and infected 
by, crown gall in about equal numbers. In, one shipment of ,70,000 
trees the'; infested and infected trees amounted' to 15 per cent of the 
entire shipment. ■ Bear in mind’ that these ,findings were made,'at four 
of our nurseries.' , If it'' were possible to inspect the vast quantities , of 
stock which came intO', the "State through' agents' and dealers,', the count 
would ,bB''', mulsh', ''larger*' ''These inspeptions ,of incoming stock at the 
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nurseries are of course made for the protection of our iiiirseryixieii and 
our own certificate in order that when some of the same stock is again 
re-shipped back into the states from wdieiice it came, we possibly 
be relieved of the embarrassment of receiving a notice of an infested 
shipment. 

I do not wish to give the impression by what has been said in the 
forepart of this paper that Ohio is not guilty of sending out infested 
or at least scale-marked stock. We know that \ve are because we have 
been told so and we like to have this information, when such shipments 
are made. One state has felt it necessary to send her inspector here 
to examine shipments of some large dealers from that state who secure 
and pack their stock here. That state happens to be one of the seven 
already" mentioned and the distribution of San Jose scale is general 
throughout that state. We know this to be a fact because several 
of our inspectors have worked there in years gone by. 

Here is what I feel that we should be doing in Ohio. Inspect care- 
fully our nurseries and their surroundings, thoroughly fumigate their 
stock before it is disposed of and inspect every shipment of nursery 
stock entering the state. All of this seems necessary for the protection 
of our fruit-growing interests which our law was created to serve and 
for which funds are appropriated. What we are doing is spending 
the major part of our time in inspecting and re-inspecting our nursery 
stock in the field and on the packing grounds, inspecting stock wdiich 
they receive from other states, all in order that the last insignificant 
little scale may be eliminated and our nurserymen’s business be pro- 
tected from injury by being discriminated against in some other state; 
giving our greatest efforts so far as Ohio is concerned to a relatively 
small number of men rather than our large number of commercial 
orchardists, owners of farm orchards and every citizen of the state who 
plants a tree or shrub* 

I belivo that inspection officials, in those states where San Jose scale 
is not a well established pest, are right in using the, utmost care in 
preventing infested shipments from entering their states, but it does 
seem that a different attitude should prevail in those states where con- 
ditions are similar to those in Ohio. 


THE' STATE "horticultural INSPECTORS AND THE 
,, WHITE PINE BLISTER RUST' PROBLEM . 

By PBELEY Sbaulbing ; 

^ , , 'V. 

The white pine blister rust is a disease of five-leaved pines which 
was brought into this country froin Europe some ten or fifteen years 
ago , in imported: lots of white Tpe seedlings. The parasitic funghs 
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causing this disease ha>s axi alternate stage of growth the leaves 
of wild anil cultivated currants a.ncl gooseberries^ that is^ tiie genus 
liibes^ Ever since 1909, when the disease was first found in tliis 
country on pines, an effort has 1)een made to eradicate. i.-his dist3asc 
from this country because of the very serious danger with wliich it 
threatens our white pines. From 1900 to 1914, inclusive, there were 
eleven distinct cases ‘where the disease spread from pines to neighbor- 
ing llil)es, thus showdng very emphatically the extreme danger of its 
becoming permanently established in this country. In some of tliese 
cases the disease also spread back to the neighboring pines from the 
infected Kibes, thus completing the entire life cycle of the parasite. In 
1915, owing to the prolonged wnt weather and accompanying winds, 
there were twelve such outbreaks of this disease. At present we have 
then a number of areas var 3 dng in size from a few acres up to an area 
in one case of some live hundred square miles, wdiere the disease has 
spread upon Ribes and threatens to become permanently establishecL 
The disease cannot spread in any locality unless both kinds of hosts 
are present in that locality, that is, the removal of either one stops 
the spread of the disease. 

The foresters of the white pine region have become thoroughly 
alarmed concerning the situation. It seems to be entirely practical 
to stop the spread of this disease in these infected localities by the mere 
removal of wild and cultivated Ribes within them and for some distance 
outside. This appears to be a far more practical procedure than that 
of the removal of gipsy and browm tail moths from trees up to 80 
or 90 feet in height, wdiich is being performed every year now in some 
sections. 

In order to carry on this removal of Ribes, however, it-is alisolutely 
necessary that the horticultural inspectors of the various st^ai.es shall 
have absolute power with which to eojnpci uniform action on the part 
of the owners, if such uniform action cannot be' otlierwisci securc<l. 
This matter is one which is sure to come to you within a vc^ry few years, 
and is even now staring some in the face. ' 

Another matter which 'would go far toward reducing the danger 
from this disease is the quarantine of black currant, Ribes nigrum^ so 
That it cannot be shipped from state to state. Such quarantine power 
, also is important in preventing the shipment of white pines from one 
\ state to another. These two things every state horticultural inspector 
ought To try to have mcorporated in his law, as he is sure sooner or 
' later to find them necessary to, his carrying on efficient work. 
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MOTES OM THE RELATION OF INSECTS TO THE SPREAD OF 

THE WILT DISEASE^ 

By H, W. Allen, Gi2^sy Moth Lahorotory^ Melrose Highlands^ Mass. 

During the caterpillar stages^, vast numbers of the gipsy moth die 
of a disease known as the ^^wilt.” This affection is typical of a group 
of insect diseases termed ^^wilt^’ or ‘'^polyhedraP’ diseases and 
which are characterized by extensive breaking down of the bod}^ 
tissue,, and the formation of microscopic, angular bodies known as 
^^polyhedra/^ Polyhedra invariably occur in large numbers in dis- 
eased insects and are considered to be reaction products. The disease 
is believed to be produced by infection of the alimentary canal and 
to- be caused by a filterable virus, presumably an organism and very 
much smaller than the polyhedra. 

Victims of the disease reach an advanced stage of disintegration 
soon after death. Dead caterpillars often occur in great abundance, 
and, as would be expected, attract many insect scavengers. Sarcoplia- 
gidm, in particular, are attracted in abundance and breed freely in 
the dead larvae and pupae resulting from the disease. 

Very little is known of how the infection causing the disease is spread; 
Experiments by Glaser and Chapman ^ have indicated that it is not 
essentially a wind-borne disease. The presence of scavengers in con- 
nection with the disease suggested that they might be carriers of the 
infection and agents in the spread of the disease. It was believed 
that if these insects could be shown to be carriers of polyhedra, it would 
indicate that they might also be carriers of the virus and hence in all 
probability distributors of the disease. Accordingly, an effort was 
made to determine this in connection with other field work on the 
wilt disease conducted at Lunenburg, Mass., during the past summer. 
Although the work was preliminary, and not ^ conclusive in indicating 
that the, disease is insect-borne, it has shown that insects commonly 
act as carriers of polyhedral bodies and suggests that they also in 
all probability act as carriers and distributors of the disease. 

In securing the record, specimens observed to have been in direct 
contact with gipsy mothlaryse and pupse that had recently died as a 
result of the wilt disease, were collected in the field. ' These were 
sent to Messrs. Glaser and Chapman, of this Bureau, for examination 
and we are 'indebted to; them for .the findings in regard to polyhedra* 
Only, such specimens were taken as were observed to dmve been 

/ rpxiMisked, by permission' ;of the Chief of the Bureau of Entomologsr.' ^ ^ 
Jove. bi' E conomic a';' y;.::; 
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ill contact wii'h iiisoci.s dead of the wilt. The active Sarco|)liagicl 
Hies, afte/J' leaving Hiich imUxaaalj wore captuixul witii a clean net 
and iritrodiiciHi into sniallj clean vials. OilieXj teas a-ctivc^ specirtieiis 
W'crre seeinecl in glass vials after they had kvft a srinna.r of wiliu Tl:ie 
speeiinciis wort' kiik'd by jilacing the via, Is, ])lugged wit.h (dcaiii I'otioig 
ill a cyani<le jar. The Cahh^oma Hijcophmifa larvai taktviij rcnrioi'cd 
from a iiniss of gi])sy inoili larvae and pu]Re wliic'Ji was moist wiiti the 
fluid oozing from ttieir dea,d bodies. Gri'.at t^axe was uscal in collecdfmg 
the specimens, so that they wei ‘0 secured Ix'ariiig no more wilt con- 
tamination on their bodies tliaii they would naturally cairry when 
free and lunnolcstcHl. 

Polyhedra were found on a majority of the spe(3imens captured. 
Fc(3t and moiitliiiarts espeeiatl}'- were examined and 1)otli found to 
harbor poly lied ra. 

In collecting specimens, insect scaveng'ors were most frccpieiitly 
found in contact with larvic and pupa) dead of the wilt, and of ttiese, 
certain Sarcopliagidio were liy far the most abundant. Adult Sar- 
cophagids were repeatedly observed walking over, feeding or depositing 
maggots on diseased materiah They were often abundant in the tree- 
tops and on warm, bright days wore very active, flying rapidly fro,m 
leaf to leaf. They appeared early in May, and were abundant until 
the end of the pupal stage of the gipsy moth which terminates tlic 
epidemic of wilt, A number of Sarcophagid adults, found walking 
over or feeding on diseased material, were taken, and nearly all were 
found to be carrying polyhedra on their feet or mouthparts, or on both. 
'Their abundance, the fact that they frequent wilt, that tliey are (bar- 
riers of polyhedra, and are repeatedly found on the foliage upon whidi 
gipsy moth larvm feed, all strongly suggests tliat the iSarc-opliagidm 
do'work of consideralile importance in distributing the diseastn 

Other inscbcts were occasionally observed in contact with the disease. 
Adult Elaterids “Were Ivvice found feeding on gipsy larvm li:id 
died of tlio wilt, iind on bolli occasions were found to amy |)olyhcdra. 
Polylictlra wc^re also found on two adulhCoceincllidm that, wcire taken 
under similar circumstances. 'An unknown llemiptcron, and an 
unknown beetle larva taken wading through a fresh simair of wilt, 
and three Calosonia sycophafda larvie captured in association wit-h 
wilt material wa);re all found, to carry polyhedra. , Polyhedra were 
also found to be carried by minute red mites. ^ Ants were often ol>- 
served on trees hearing the 'bodies of many larv$&. and pui>ffi dead of 
the wilt. They occasionally fed' on this material, but more commonly 
seemed to avoid it. The ants were collected 'Several times and poly- 
,he4Ta , were,,. found ome on an insect that' had been capture'd' crossing 
a<iriedsmear ofyrilt/' , , ''9' '''''vi''' 9;, 
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Unfort iinatety a more specific determination of the iiise.cts found 
to be carriers of polyliedra cannot be given at this time. The nature 
of the experiment made it impracticable to determine the specimens 
until after they had been examined for polyliedra. After examination, 
many were badly mutilated, and owing to a inisiinderstaiiding ivere 
discarded. It is to be remembered that the wmrk done 'was only pre- 
limiiiar}^ and was planned to indicate whether insects ever acted as 
carriers of polyliedra. Now that it has been clearly shown that they^ 
•commonly do carry polyhedra, it is expected to coiitiiiiie the ivork 
another season and among other things to determine more definitely 
the insects acting in that capacity. 

To sum up, little is known of how the infection causing the wilt 
disease of the gipsy moth is distributed. It is evidently not pri- 
marily a wind-borne disease. Certain insects found abundantly' in 
association wdth the disease, frequent the foliage of trees and are known 
to carry polyhedra after contact with the wilt, which indicates that 
they may assist in spreading the infection. 


TWO, NEW MONOPHLEBINE COCCID^ FROM THE 
PHILIPPINE ISLANDS 

By T. D. A. Cockerell, Boulder, Colorado. 

The Philippine Islands appear to be quite rich in Moiiophlebines; 
in addition to six species already recorded (all but one apparently 
endemic), the following two, received from Prof. C. F. Baker, must be 
described: 

Llaveia bengueknsia n. sp. 

Male . — Length 4.5 mm., exclusive of abdominal processes; wings about 7 mm. 
long, black, witii the usual venation and two hyaline lines; costal field dark reddish- 
brown; head and thorax black, the mesothorax shining, region just below wings dark 
red and dull; mcsosterniim enlarged, convex, polished black; eyes very prominent, 
constricted at base, jdaced at lower anterior corners of head; antennae black, with 
very long black hairs; third joint with' three nodes; legs black; abdomen broad, 
dark red, with the dorsal region strongly suffused with black, apex deeply cmarginate;, 
■six long slender fleshy abdominal processes, the first pair shorter tlian the others, 
which are subequal, and are a little longer than the diameter of abdomen. 

iJab.-“Bagiiio, Benguet (Baker 5341')* ' Pesembles the Indian L. stebhmgi (green), 
but is not at all dusted with mealy powder, and the distance; between the second and 
third abdominal processes at base 'is very much greater. L. fahricii (Westwood),' 
from .Sumatra,' is apparently, as Green remarks,' another species of the same general 
'type.'," , 

Drosiehapalavajlicati.Bp. 

v' 'ill'ale.'-~’Len:gth' about :3.5' ■.exolusiVe of' abdominal processes; wings nearly 
5 mm. long, black, with the usual venatioh and two hyaline lines; 'costal '.field dark 
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fciepia; head and thorax dark red, front and mesotliorax black; jinlcfiritr biackj wifcli 
long blaclc. Iiairs; third joiiit with three nodes; h'gs b'kuk; abdomen almosi. as broiicl 
m loiigj redj vSiTongly snff used with ]'da(.kisii dorsally, with ten n‘d flt'shy 
successively longer, each with long black hairs at end; the last |)ro(‘(\ssc\s scarcely 
oviT one rnm. long, 

Ihincc^str, Palawan, dlie terminal eaudiil |)r()cesses mv. iiiwdi longc*? 
than in Ih niashelU (Ckll.), but not so long as in />, Inmnelsieri (West/w.), Siriio 
turally, tlic species is like D, laichii (Westw.), but tliat is nuicli larger. The iiia.lo 
monophlebids now ki^owri from the Philippines irmy he tabulated t,fsus: 

Costed region liroadly brilliant re<l; abdomen with six proecsscNS 

L. matjdinm CldL 

Costal region not red 1 

1. Abdomen with six processes L. hjviriietv'iid^ Ckll. 

Abdomen with eight processes .L. hizoydai (ddl. 

Abdomen witli ten processes D. 'prihwanim CklL 

In addition to these, I have specimens with eight abdominal pro(‘csseH, which are 
red, not plumbeous or blackish as in L. Inzonica, from Alt. Alakiling (Jaixom) . Bataan. 
(Alindanas), and Ctiernos Alts. (Negros). These differ slightly from each oilier, 
and probably represent new species, but it is desirable to learn mon^ jibout theim 
From Baguio (Benguat) comes a male Icerya; easily known from all tlie al>ove l>y 
its small slm (wings less than mtu. long), abdomen with long biisIlcH, but wiiliout 
long fleshy processes. Icerya Candida Ckll. and L scychellarum (Westw.) are known 
from the Philippines in the female sex. 


Three Important Insect Pests have appeared in * Minnesota during the past 
season, two for the first time. The Hessian fiy {Mayctiola (kdrucior) was w^ported 
in the autumn of 1914 near Aliimeapolis. Prompt measures were taken for tlie sn|> 
pression of this small outbreak, but a few ^^daxseeds^' were found tliis time near the 
University Farm in October, 1915. The last appearance of this inseci; in Alinnesoia 
was in 1903, 

The Western corn root-worm {Diahrolica hngicornn) lias been rej;K)rted in Alin- 
nesota for tlio first time during tbo past summer, appearing in srweral widely s('‘p.*i rated 
localities in the southern ciuarter of tlie state. 

The corn root-iouse (AphiB maidi-radidB) has also never been mcudioncHl in any <4“ 
the entomological reports of Minnesota. Last summer it caused, extmisivc loss t ;0 
corn in three widely separated localities, in southern and s(mtli-weHtr,'rri ,M in nesota. 

(T W', lloWAHU, 

November 29, 1915. University Farnif Si, Paul, Minn* 


' .'.Labeling Parasite Material. Air, Harry S. Smith, of Sacramento, Cal, noting my 
suggestion in the last, Monthly Letter of the Bureau of ' Entomology , in regard to 
.'labeling' of parasites, suggests that where one is not absolutely certain of the host 
'A'the iab'el should be, 'qualified in some way. 'He has adopted the plan of using the 
word'^'material.^^ For example, if he has a box of 'scale insects of a certain 'species 
and rears parasites from it, he labels the parasites, say, *‘From Saismtia aUm material'.’^ 
''’,::::'';il?hete'are;''Bb^,m times a 'few individuals^ of, some other S'|)'eci«' present but not 
' visible that this is frequently a cause of erroneou'S records, and' such .a label as Bug-' 
gested immediately puts the parasitologist on his guard. 

;'a" It 
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History has been made in the last few weeks. We now have a 
fully organized Pacific Slope Branch. If it was a good idea, it should 
be consummated at once, and after due consideration, we are con- 
vinced tliat the action taken vdll receive the hearty approval of the 
entire memliership. In reality, the scope of the organization has not 
been extended. It amounts, in final analysis, to a practical recogni- 
tion of the difficulties the western entomologist experiences in attend- 
ing meetings in the east. We extend to our western confreres .the 
right hand of fellowship. May the bonds strengthen as time passes. 

Entomology becomes economic in proportion to the saving effected* 
The account of the Hessian fly train and the discussion of county 
cooperation against this pest are both striking examples of applied 
ot economic entomology—the. type that actually saves soniethingA 
Knowledge applied is' power; 'knowledge unused should be placed in 
the same' category as the idle talent and may even 'be the occasion 
of 'merited rebuke. ' It does not follow that the entomologist without 
a special train, or the' more or less general codperation' of a county, 

'' is remiss. ' He may be and' we think most are accomplishing much 
, in so'mewhat ' quieter ways. The extension entomolo'gist, a 'term 
which has "come/into use within a few years, is a most useful individual 
and is able through specialization along one line to' meet ,and show a 
veryllarge number' just , how the /best' 'results can be sc'Cnred*, Wli 
entomologists must presort,. 'to a such methods if' they would secure 
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satisfactory results. It is largely a qucstioii of apportioiiiog ellort 
and liero local conditions have an in'i[>ortaiit bearing, llic answer 
ill no two cases will l3C oxacily the sajue and tlie amount of time 
given t«') each lino of effort must vary witli tic season and (‘.luingo 
more or less from year to year. 


The training of the economic entomologist has received eoiisideralilc 
attention at the hands of both teachers and workers. There is nO' 
€|iiestiou but that a liberal training with all tliat it imjilies is a most 
excellent foundation for a professional career. There are a, number 
of related, special sciences of value to tlic entomologist and they 
likewise require close application for their mastery; not to inentioii 
idle exacting requirements of entomolog}'- itself — a science dealing 
with an iinmeiise iium'licr of insects presenting extraordiruirily wide' 
variations in biology, ecology and adaptability. The well ccfuippcd 
entomologist should have several years of practical experience in 
both field and laboratory work, using the latter adjective in a s()ine- 
what general sense. This all takes time and it is doubtful if the l)est 
university undergraduate and graduate courses combined tain cover 
all this ground in an entirely satisfactory manner. Furthermore, not 
every man can afford to devote the necessary time to cover tiie ground 
indicated above. In the ultimate analysis tliere must be more or 
less compromising on both sides of the line and, generally speaking, 
we believe that it is possible to cover only the broader, more fum 
dameiital phases in tlie university, leaving much of learning and most 
of the so essential practical experience witli both insects and men 
(the latter by no means unimportant) to he gained by lyracrlise, 
preferably under the direction of one intimately aciquainted with the 
mfiny duties and privileges of the economic entomologist. 


Tetranyclnus mytilaspidis Biley in New York: !During tlie Hammer of 1!I15 si 
species of red spider was very abundant on apples, and pears, growing on tim grounds 
of the New Ynrk Experiment Station at Geneva. Hpec^imens of the spiders were 
' sent by Dr. H. Glasgow of this Department to Prof, Ik E. Ewing of the Iowa Agr'b 
'''Cultural Ci'dlege for identification, who replied tluit the si'iecics was the Citri'is Red 
Spider {l^etranychus mytilmjndu). This spider, according to Quayie (CaL BuL 
2B'4:487), occurs in Florida and California as a pest of citrus fruits. In Oregon it 
'Was observed by Ewing on plum, prune and other deciduous trees. As far as is 
.TnoWit this is the first' record of ’the occurrence of the pest in. the eastern United 
States. 

' P, J. Paurott, Deparimeni of Enknmlog%: 


New York Agricultural Experiment 8taiion>f GemmfN^.' F* 
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Obituary 

FRANCIS AIARION WEBSTER, 

Economic cjitomology has suffered a severe loss in the sudden deatin 
January 3, lOlGj of Francis Marion Wel;)>sterj head of the diAusion of 
ccr(,'al and forage crop insect investigations in the United States 
Biir(a,iu of Entomology. He was attacked by pneiiraoiiia while in 
attendaiKa^ u|,)on the national scientific meetings held during the CJirist- 
mas holidays at Columbus, 0., and died of heart failure within four 
days. 

His record as an entomologist is probably unparalleled in this coiin- 
try as an example of unusual success and usefulness won against heavy 
initial handicaps. Born in New Hampshire in 1849, he came, when 
four years of age, with his parents to De Kalb county in northern 
Illinois, where he passed his boyhood on a farm. The death of his 
father when he was fifteen years old left him largely to his own re» 
sources, and he had little formal education. Marrying at twenty-one 
years of age, he supported himself by manual labor in the toAvn of 
Sandwich for a few years, after which he bought a farm in his home 
county, and livcui there for the eight years following. A natiA?'e bent 
for the observation of nature had inclined him to the collection and 
study of insects, especially Coleoptera, in Avhich he developed an 
interest and enthusiasm which led him, in the fall of 1881, to seek for 
an opportunity to devote his life to entomology. “There are but two 
ways of becoming a naturalist, he wrote, “one, to cheat yourself out 
of sleep and Sundays, which is the way I have been doing for ten years, 
and the other, getting scientific employment, as I wish to do now/^ 

He had already begun to publish brief papers on insects in the 
Prairie Farmer, of Chicago (1879); hi the Bulletin of the Brooklyn 
Entomological Society (1879 ami 1881); in the American Entomologist 
(1880); and in, the Bulletin of the Illinois State Laboratory' of Natural 
History (1880),.' The last of these articles, upon the Food of Preda- 
ceous ' Beetles, especially showed the 'traits for which he. afterwards be- 
came,', we'll and widely known — ^in its' evidence of .close, acute, and 
''.thoughtful observation and of wide and attentive reading, and in the 
flayO'? 'of individuality which made his speech' and writing interesting, 
.on,; whatever topic. 

It 'was, by his 'engagement, in Octobei*, 1881? as a.n assistant in the . 
Illinois State Laboratory of Natural History, then located at Normal,, 
that the way he was seeking,'was 'opened 'to him' when he was thirty- 
two years of age; and he came there, with his Avife and two children, 
the following February, bringing with him his personal collection of 
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about tuucnity-fivc Innidred niuncd spocioE of iiiscctHS. Tlio spirit in 
wliirli lie thus entered upon liis long <?aroor of public servic‘,e is sliowii 
In Ills letter of acceptance, in which he says: “ I am not aiming to make 
money 1)y just so much work for so much pajo 1 sliu-il throw int.o the 
work all the sseal and thoughtfulness n,t niy coimnand; and as tci the 
La.boratory, I feel like a partner in that already/^ 

With the practical union of the Illinois State Entomologist’s Office 
and the State Laboratory of Natural History in July, 1882, Webster 
became virtually an assistant to the State Entomologist; and the first 
published product of his work in this new relation was an article on 
the Angoumois grain-moth and its parasites, printed in the dbuelfth 
Report of the Entomologist’s Offibe. 

In the summer of 1884 he was appointed to the United States scr%dcc 
as field agent of the Division of Entomology under Riley, and was 
assigned for investigation the subject of the wheat insects, on which 
he had , already made a substantial ' beginning* Studying first in 
Illinois, he was presently sent to Oxford, Ind., and thence to La Fayette 
an the fall of 1884. Here he made his headquarters for seven years 
4 as a special agent of the United States Department and nominal en- 
; toniologist of the Indiana, Agricultural Experim,ent Station, with 
which he worked in cooperation. He reported during this period 
mainly on the insects of the cereal crops, but he spent the early parts 
„ of several years between 1886 and 1891 in the south, chiefly in Louisi- 
^ ana and Arkansas, investigating the prevalent species of' SimiMum 
known as buffalo-gnats and black flies. From December, 1888, to 
' April,' 1889, ' he was on a voyage to Australia (extended to include 
'Tasmania and New Zealand also), whither, be was sent to report on the 
agricultural features of the Melbourne Expositiom For a yom* from 
July 1, 1891,, , he was stationed, at Columbus, O., cooperating with 
the Experiment Station there, as he had clone in Indiana; and wl'ieii 
a reduction of appropriations compelled the discontinuaiu'^e of his 
national work lie remained with the Ohio station as its entomologist, 
'.accompanying it on its 'transfer to Wooster. It was during his resi- 
(deuce in Ohio, that he received from Ohio University (Atlums) tlie 
„ .honorary degree of m<aster of science.. Executive relations finally 'be* 
eoming difficult, he 'withdrew from the Ohio.se'rvice in 1902, , and 're- 
turned to Illinois to resume his old .relationship on the staff of the 
State Laboratory of Natural History, , which had been transferred in 
the meantime' to the University of Illinois at Urbana. , Finally, in 
July, 1904, he entered on the, last phasO'Of'Ms career 'as a special field 
agent again of the United States Bureau of Entomology, and, with the 
division of the Bureau into definite sections in 1906, he was advanced to 
the position which he occupied at the time of his death. . Here' as Mi 
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fc,)i*ee was enlarged and his appropriations n'ere .gradua'liy inereasedj 
lie oi'ganized and directed one of the largesi. and most: eSicieiit of the 
(ii^'isions of tli(‘ iiaiioiiai eiitoinologiiad service; and this is only another 
way (d saying tliat he laid under his control one of the most important 
agX‘iif*ios of entomological investigation in the world. 

Uiiririg tt'ie thirty-four years of his service;, besides inspiring, train- 
iiig, and assisting many young men, he contributed more tliaii tiiree^ 
liuridred iiaiiers to the literature of his subject; and it is not too iniicli 
to say t/hat our accurate knowledge of the entomology of the forage 
and (‘ereal crops, especially of the small grains, is in very large meas- 
ure ithe prodiud:: of his personal work. He was not l.)y any means a 
ruirrow spiaualist, but was even more interested in the larger aspects 
and the remoter lieariiigs of his problems than in their special details. 
The subject of the distribution, migration, and diffusion of insects 
esp(H'*ialIy engaged his attention; and he encouraged his assistants to^ 
work out not only the detailed life-histories 'of the forms they studied, 
but their anatomy and even their embryology also. He was never- 
tlu:‘k‘ss a thoroughly practical entomologist, held in close contact witli 
tlie soil a.iid the crop by the fact that he had been himself a farmer, and 
was financially interested in farming all his life. 

As an executive he was a good judge of men and a careful, thorough- 
going, and persistemt manager; and he gradually brought togetlier in 
his large division a corps of capable young workers to whose training 
for their' spc^cial tasks ho gave' close and helpful attention. In his 
I'clatvioos t-o them he was critical but kindly, a wise and friendly ad- 
viser wlio a'tta'u^bed his sul>ordinates to him by bonds of loyait'y and 
personal affection. ^^Ile xvas almost a father to all of us,'’' oney)f them 
lias lately said, ^‘’and was ahva^'Xs looking out for our '"'interests.'” Al- 
tliough sometinng of a ** fighter” in the better sense of the .word, he 
was never a bit''{':er partisa'ii, and he was es|:>eeia.lly notabk3 for his. 
unswerving loyalty to those who had in any way helped or be- 
friendcal liira.' 

Tl'ie high esteem in which he was held by his scientific associates is. 
show'h by tl'ie fact that, although an economic entomologist' especially^,, 
',„h,e"':was,. chosen president of the Entomological Society of .America., at, 
.;'dts,''CJ 0 hHnbuB'mee'ti,ng only a few days before h'is death. ,, ' 

Maria A. [Potter] Webster ''(to whom 
III,, in August, 1870), aBd,by,their^two: 

, daughters ' m 4' three sons. 

' ' STnn'HEK A. Forbes. 
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SVEN LAMI'^A' 

Bohn 1.839; 'Di'nd DocuHnln'r 2, lOI*'!: 

Sven Laorpa was the first offi(‘ial r‘eprt'seiiia.i'ivc^ in Swcajcn/i of (m*o- 
liomic^ entomology; ho was one of the founden's of iho Swedish hadoino*- 
logical Society in 1879, wlii<*h as one of its priiK*i|')al ol)j(a:d's had tii(‘ 
development of economic <n')tomology in SwcH'hm; he was diiriiig* tiio 
years 1891-1901 the editor of tlie well kiiown ])eriodiea.l of tliis Soc-ichy 
Ent(>niologisk. and was in 1908 electcal honorary inemher of 

the Society, From 1879 to 1897 Sven, Lampa had a S{‘ientHie posi- 
tion at the entomological division of the Stalt’^ Miiscmm. in Sto(‘k!j(>lm; 
he made^ lioweverj during that period also sevmml tri])S to diilortmt 
parts of Sweden to study in the field at tacks of econoniiiadly im|)()rla.:nt 
insects. When the government in 1897 founded an institution for 
economic entomology, Sven Laiupa was chosen as its (diic^f without 
any competition and he held this position for twelve years till he, 79 
years old, retired, 1907, His considerable knowledge, liis (Common 
sense, his kindness and modesty gave him a great personal |)opula,rit.y, 
which contributed very materially to create general intcu'est for (m‘<> 
nomic entomology in Sweden. In Tidsskrift^ 1915, Inis 

been published his biography by Chr, Aurivillius, liis portrait ami a 
list of his 210 pul.)lications. 

A, BovrNca 


Reviews 

The Embryology of the Honey-Bee, by Jam.es All,e:n' Nelscjn, Pli. I)., 
Ex|)ert, Bec'^ (.7ultur(^ invesstigations, Burc^au of Entomology. 

Published ly the Princeton lTiuv(.,‘rsity Prisss, 1915, p|>. 1 282, 

with 95 text .fig, 2, and 6 pis. 

No clomcHfci(^ated animal has iwjcivod more detailed and more loving Hi'tidy tlnin 
has the honey-bee. Apieiilturists aa a group n.,re broadly in tl'ie and 

behavior, the structures and the ],)hyBiology of their <4'n.i-rges, a fa(,sl» well illuHt«iti,;d 
by the. popular texts and the periodicals devoted tio tlie Hubje<;t. In spii.e of the 
wealth of data , which have been accumulated, mt.u;h fundamental w^ork remai,ns 1,.o 
be done, and American science is to be congratulated^ that this is being undcvrt'.aken so 
thoroughly by the Division of Apiculture of the Bureau of Ent.omology. 

One field which has been practically unopened to the student and even to tlie more 
technical worker, is that of the erabryological development of the .honey-bee. , Aside 
from a handful of scattered papers in foreign and inaccessible literat.ure, practically 
nothing has been known of the subject, in spite of the fact that it is not only o,f in- 
terest in itself' but , that it may t,hrow important light upon other problems con-*-; 
neeted with bees ,and beekeeping. ^ Indeei, as,ide from Wheeler’s magnificent moao^;' 

^Extract from Chr. Aurivillius; Bven, Lampa, Entom. Tidsk.ToL S6, 1915, p. 
.268-281. (Boving.) 
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giiiplis of some twenty-five years ago, based primarily on a study of tlie Ortiioptera^ 
and tlie translation of Korsclielt and Heider, long since out of date in important fea- 
tures, tlie American student lias liad available practically nothing dealing broadly 
with insect embryology. This lack is met in a most admirable manner by the work 
before us. 

Dr. Nelson has given us far more than a restricted study of the embryology of the 
honey-bee. In clear and lucid language, illustrated by numerous and carefully 
selected figures, he has presented a comparative discussion vdiich may well serve as 
an introduction to the study of the general subject of insect embryology. Its value 
111 this respect is very gi’eatl^^ increased by a detailed discussion of the methods 
employed, technique which is adaptable to the study of other forms. An excellent 
bibliography is also included . 

This is not the place to discuss the more technical aspects of the book. Many 
new details are brought out, and many deliatable questions are handled in an impar- 
tial and scholarly manner. It is a little disappointing not to find others — notably 
the question of the origin of the sex glands — more definitel}' settled, but one should 
not expect too much. 

On the whole the author deserves hearty congratulations and the gratitude of 
all who may have to deal with the subject of insect embiwology. It is a shame that 
a narrow publication polic5^ has compelled Dr. Nelson to place his work in the hands 
of private publishers and has deprived the Bureau of Entomology of putting out di- 
rectly a monograph which would have been a standing credit to it (AdvirPfsnnini). 

W. A. R. 


Beekeepingj A Discussion of the Life of the Honeybee and of the 
Production of Honey. By E. F. Phillips, Ph, D., Bureau of 
Entomology, Washington, D. C., pp. i-xxii, 1-457, 190 figures, 
1915. Rural Science Series, The Macmillan Company, New 
York, $2.00 net. 

In preparing a book of limited size on a subject of which the author has a broad 
understanding, he is under the necessity of selecting not only his material, but his 
method of presenting it. In either case the class of readei’S addressed must foe con- 
sidered. 

Although Phillips has addressed his book on “Beekeeping’^ to “American bee- 
keepers,” a perusal of its pages shows that the term is here applied, not only to all 
persons interested in bees, but more particularly to those who have liacl special 
training in entomology. 

With the present rapid development of interest in beekeeping instruction and 
investigation in American colleges, the appearance of this book is most timely. 

Since bees are not domesticated and can scarcely be said to be kept in captivity, 
their successful management is based entirely on a knowledge of fcheir behavior under 
the varying conditions of season and locality. The application of this knowledge 
to practical management requires a correct inteipretation and continuous control 
of colony conditions in relation to the season and locality in question. 

In his preface the author states that “it has seemed desirable in the early chapters 
to discuss bees as they exist without man’s interference, thus giving the foundation 
on which the practice of beekeeping rests. 'The beekeeper is not especially interested 
in the anatomy of the bee, and, while it is necessary to use Illustrations of various 
organs and describe Fhem briefly, an effort has been made to treat the bee as a living 
animal and to have the discussion deal with physiology and especially with activities, 
in so far as investigations have thrown light on these processes. In thO' preparation 
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of fclK3 clu'ipters clc.no:>ted io tJie inauagerneriii of the a{)iary, iui effoi't Jiios Inxm rriivle t(j 
proseni, tlie Viiriou.s sy.stoins of iiiuiHpuln<tioiis iu ru(4i a way 'iiisi.t tho uiak'iiyinj'- 
principle's Iso cvidctrf , rjiilior than aiioiiipt to dcscril'K* ca-cfi syslxao ;i>s if il, wore 
se|:)anvf.e/’' 

Acciji’diag to the jiuihew’s jjlju'p tlH‘ book is diviiknl iiii.o two main discussions: 
finstj of bees as they exist without inari’s interference, afjd s(H'*oml, of how nijin snay 
profitably use or int erferi^ wii.h natural colony condil.ions. 

The first division oc(;U{.ucs ehajiters M f-o 1), using '171 pagers. According i^o an old 
phrase in teai'hing, the author here goes ‘‘ from the known to the unknown/’ Itirst 
tahingtlKU3olony astheiinit, he desmihes its morphology and physiology in tlie t hird 
and fourth cliapters uudei* the headings “Colony and Its Orga,niza.1 ion,” a,!id “Tlie 
Cycle of the Year.” Next, the subdivisions of the eolou}” -“the individual bees --- 
are discussed, first in relation to tlie colony (eha|)t.er 5), (,lien as to tludr own life 
processes (chapters f, 7, and <S). Finally, chapt-er 9 gives tlie entomological clas- 
sificatimi of tlie bee, and the chief chaiaetiulstics of tli(^ different raci'S of honey be(\s. 

Transition is made t.o the second main division by a, discussion of uigional differences 
in the United States with references t,o beekeeping in eha^ptcr 10. The next t wo 
chapters give advice on first ste])s in lieekcieping and apiary inanageinent. Tiien five 
chapters of only 80 pages give all the directions one finds in the Ixjoli: on l)ee rnari- 
agemerit, with the (‘xeept iou of a short: cliapt.er later on devoted (,o (|ueen wairiiig, 
and one on “ The Care of Bees in Winter,” which consists mostly of directions for let- 
ting thorn alone. True to his foreword, the author ha.s prfssmited these simple sy\s- 
terns of nianipulation, so that the underlying principles are evident. 

So much then for the main divisions of t he book. In addidon to these, the first 
chapter, by ivay of introduction, discusses beekeeping as an oc(‘upata*on, and the 
second, one of the shortest, gives a list of the bare essentials of equipment;, on the 
grounds, no doulit, tliatr an art consists not of tools, but of their use. The renuuning 
chapters deal with iharketiug the honey crop), the production and care of Ix^eswaix, the 
sources of nectar and iiollen, bee diseases and enemies, and miscellaneous iuforwni- 
tion. Everyone of these chapters is wortliy of special mention, but s|)ace is limited. 

One’s first impression of the liook is tliat it is different. No other author has un- 
dertaken the subject in just this way. Placing princi])Ies first and (‘m})ha.sizing 1 liem 
all the time is fundamentally sound leaching. If there worn any arlvc^rse c,:ri( icism it; 
would be that phases of the suhjeih; are not followed through from {)rin(lf)Ies t.o man- 
agement iu tlie same cliapier. For (vxa.inple, tlu' wintering of bees is ti*(ni.t.('d in 
clmpfcer 4, and the care of bees in winter in (tlmpt.er 20; but from different st a.ndpoints. 
According to the plan of the book, this is unnvoidabitn 

In clearing away the fog of dot, ails of equipment and managenumt., and prcsscmtlng 
beekeeping as a scicmtific art using v(uy simple tools ami mc^liods, t he autlior has 
made a valuable contribution l,o bee litorat.ure. 

The style is clear and concise, at times perhaps too condensed for tlie average 
beekeeper reader. The illustrations, mostly original, are x>en drawings and are splen- 
•did. There are 457 pages with 24 chapters, 190 illustrations, and a very complete 
Index. , 'To say that ‘‘Beekeeping” is published in Bailey’s Rural Science Series by tlie 
Macmillan Company, is suflicient commendation of binding, type, and general style 
lOf this most excellent publication {Advertimment) . 


M.P. 
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Scientific Notes 

Poison. Bran Mash Effective in Destroying Sow Bugs. In one of the sections 
of file .Exi:)eriment Station greenhouse where the Department of Botany was carrying 
on plant breeding experiraentSj the alfalfa and clover plants were serious!}^ injured 
by sow bugs. Some of the plants were almost conipietely destroyed. Sliced pota- 
toes poisoned with Paris green were first tried but did not prove effective. The 
poisoned ])ran mash flavored with oranges prepared in the same manner as has been 
recommended on several occasions by the Kansas Station in the control of grass™ 
hoppers, army worms, and cutworms was then tried, and one application, which 
simply consisted in scattering a small amount of the mash in the evening about the 
base of the plants, killed practically all of the sow bugs. 

Geo. a. Dean, Enlomologisi, 
Kansas Experhnent Staiion. 

Apicultural Courses. In reply to a questionnaire sent to colleges and universities^ 
the following list of colleges teaching Apiculture has been prepared by Alorley 
Pettit: College of Agriculture, Aberdeen, Scotland, John Anderson; Schools of 
Agriculture, Province of New Brunswick, Canada, H. B. Durost, Woodstock, N. B.; 
Ontario Agricultural College, Guelph, Moriey Pettit; Alassachusetls, Dr. B. N. , 
Gatos, Amherst, Mass.; New York, Cornell University, E. E. King, Ithaca, N. Y.; 
South Carolina, A. F. Conradi, Clemson College, S. G.; Tennessee, G. M. Bentley, 
Knoxville, Tenn,; Mississippi, R. W. Plarned, Agricultural College, IMiss.; Texas, 
F. B. Paddock, College Station, Texas; Ohio, Jas. Hine, Columbus, Ohio; Kentucky, 
H. Garraan, Lexington, Ky.; Indiana, James Troop, Lafayette, Jncl, and Walter 
.Pri(,^e; Michigan, F. E. Miilen, East Lansing, Mich.; Wisconsin, H. F, Wilson," 
Madison, Wis.; IMirinesota, Francis Jagei’, St. Anthony Pai’k, Ivlimi., and L. V. 
France, St. Paul, Alinn.; Iowa, Prof. C. E. Bartholomew, Ames, Iowa; IMissouri, 
L, Haseman, Golumbia, Afo., and A. H. Hollingei*, Columbia, Alo.; Kansas Agricul- 
tural College, Geo. A. Dean, Alanhattan, Kan.; Kansas University, S. J. Hunter, 
Lawre.uee, Kan.; Nebraska, Lawrence Bruner, Lincoln, Neb.; Alontana, R. A. 
Cooley, Bozeman, Alont.; California, Geo. A. Coleman, Berkeley, Cal. If there 
are any errors or omissions, the writer would like to be advised. 

A Democratic '‘Plan. On Nov. 1, 1915, the reorgankation of the Division of 
ICntoinology of the Alinnesota Agri<niltural College and Experiment Station took 
effect. The new organization is as follows: 

The name of the <livision is clianged to that of Economic Zoillugy. It is divided 
into four scf*ti(.)ns: A, Economic Vertebrate Zoblogy, Professor F. L. Wa.shbum in 
charges, who also condiids Nursery Imspeetion work and lias cha.rge of all work 
with mill and wan^-house insect.s and with Minnesota Hymenoptera. Mr, Wash- 
burn retains his title of Professor of Entomology in the^ University of Minnesota. 
B, Spraying and Tree Insects, Associate Professor A. G. Buggies in charge. C, 
Field Crop Pests and Parasites, Assistant Professor G. W. Howard in charge. D, 
Greenhouse and Truck Crop Insects, Assistant Professor William Moore in charge. 

' 'The administration of the division lies in the hands of a committee composed of 
the heads of sections. The Chairman of the committee (ah executive position) is 
appointed annually by the Bean of the College, with ,the approvalof the President 
of' the ' 'University and of the. Board 'of Regents.' Pro.fessor P. L, Washburn was 
appointed 'Chairinan for the present year. The position 'of Chairman carries with 
it. that' of Entohiplogist to' the, Experiment Station 'and a State Jaw provides that 
The ,Statio.n Entomologist shall be, State Ehtoxhologist. '' ' 

This 'organization 'Is rather''' a remarkable step in 'the direction of a greater,;, de-';, 
inocracy in the management of a University Department and ' may interest ^ 'Other:' 
entomologists* ' , , ’ , ' .f''.''..' ', , ./ 
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Current Notes 

Conducted by the Associate Editor 

Mr. ('«. C'u Rcliwoiss, assisi,:uit in ont.oinology :it N(*vjida Ijnivr'r.sitiV, ri\si.L»;iH‘d 
August 1, 1915. 

Mr. L. V. Eiaxuco has been a,ppo!iil,e<l instruoior in l,)o<4iee|4ng at. thc' Uiiivej'sity 
of Minnesot.a. 

Dr, W, S. Regan is iiistriu‘,tor in entomology in the MassadmHei,is Ag}'i('u]iiirn,l 
Coiioge, Arnlierstj Mass. 

Dr. M. C. Tanciiiary has l)oen appointed instriietor and assistant in (‘ntomology 
at the Ivans£is Coll(‘g«^ and Station. 

.Mr. E. B. Blakeslee, Bureau of 'Ent.omology, has returned to Wavshington from 
liis field station, Winchester, Va. 

Mr, B. H.. Leacli, Bureaxu of Entomology, returned to Washington from ids head,- 
qiiartcii’s at Winchester, Va. 

Mr. D. L. Van Dine, Bureau of Enioniology, visited Washington lu'ar tlui em! of 
November and remained several weeks. 

Mr. F. Ti. McDonough, Bureau of Entomology, completed tlie d(de*riniiiation of ilie 
boll weevil dispersion in Florida during Novemlier. 

Mr. L. M. Gates, field expert in entomology ah the University «')f Nejiraska. has 
resigned to engage in farming. 

Mr. A. H, Jennings, Bureau of iOntoniology, was absent on furlougli for the mouth 
of December on ac<a)unt of ill health. 

Mr, lb Y\ Young, a. graduate si inlent, has })een appointed instrmdor in (‘ntomology 
at tlic University of KanKas. Ilis work will he along mofiihologieal lines. 

Air. F. W. Glaassim, Assisi, ant Staler Ent'.ornologist- at tlie Univm’sity of Kansas 
during the past t.wo years, is now Research Assista.nt at Cornell Ibdvm'sit.y, 

Dr. licairy .hbx, Ihireau of lOnt.omology, who was slaikmed iem|)oraril 3 '' during 
tlie summer at Tappahannoek, Va., I'tas returned to liis Ih.tld statiion ah Gharlotaa's- 
vilie, Va. 

Ml’. C, G, Hamilton, Bureau of Eni^omology, tempora'ri.ly (ugaged at Roi'.ky ld>rd, 
Colo., has reentered the University of Illinois, Urbana, Ilk 

Mr. C. P. Clausen has been appointed assistant superintendent of tlie 8iate 
Insectary at Sacramento, CaL, vice 11. L. Viereck, resigned, and has eidurtal u|) 0 !i his 
^ duties.' , 

Dr. T. J. Headiee, Nex? Brunswick, N. J., has been appointed entomologist of ,t!'ie 
Society: of American Florists ‘and 'Ornamental Horticulturists for the coming year 
by President MacRorie. 

.'/'Mr. V. L. Wildermiith,^ Bureau of Entomology, who ' visited Washington in the 
^ fall while' engaged in the 'preparation of manuscript, has returned to Ms field stirtion 
',at''Teinpe,.Ariz. ' ' . , ' 
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The cranberry insect laboratory of the Bureau of EntomologAO foranerly at Pem» 
bertx)!!, N. J., in charge of Mr. H. B. Seaminell, has been transferred to BroAvn’s 
Mills, N. J. 

J. D. Hinith and J. IT. Gilmore, Bimeau of Entomology, avIio arrived in Washington 
on November 4, Avere compelled to return to then* homes on November 27 on account 
of illness. 

Mr. R. N. Wilson, Bureau of Entomology, who spent a part of November in the 
office at Washington preparing manuscript, has returned to his field station at Gaines- 
ville, Fla. 

At the Annual Meeting, December 10, Mr. George H. Hollister was elected presi- 
dent of the Connecticut Horticultural Society at Hartford. Mr. Hollister is noAV 
superintendent of Keney Park in Hartford. 

l\lr. ,J. Turner Brakoley, a student of mosquitoes, co-AVorker and friend of the 
late Dr. Jolin B. Smith, died recentty at his home, LaliaAAmy Plantations, N. J., 
aged sixty-eight, years. 

Mr. Irving It. CraAvford, Bureau of Entomology, temporarily attached to the 
range caterpillar investigations at MaxAveil, N. M., has resigned from the service 
in order to engage in other Avork. 

Mr. K, A. Cushman, Bureau of Entomology, of the North East, Pa., laboratory, 
has returned to Washingtou and Avill be engaged during the Avinter in monographic 
work on parasitic Hyinenoptera. 

Mr. A. I, Fabis, Bureau of Entomology, connected AAuth the laboratory at Monti- 
‘Cello, Fla,, engaged in pecan insect investigations, has returned to Washington for 
the purpose of conference and library work. 

According to Experiment Station Record j Mr. D. T. FullaAva.v resigned June 30, 
1915, as entomologist of the HaAAmii station to become field entomologist of the 
territorial board of agriculture and forestry. 

The connectionfS of temporary appointees in the Bureau of Entomologjq Messrs. 
G. H. Alden, W. B. Cartwright, and H. L. Dozier, have been severed on account of 
expiration of the periods for which they were employed. 

In the work on the potato-tuber moth, which has been carried on for some time 
by the Bureau of Plntomology, thirteen parasites and one hyperparasite have been 
studied by Mr. John E. -Graf. 

Mr. Dwight Iseley, Bureau of Entomology, has returned to Washington from the 
North East, Pa., laboratory, where special attention Avas given during the summer 
to field experiments in the control of the grape-berry moth, 

Mr. H. H. Kimball, Bureau of Entomology, rctimned to Agricultural College, 
Miss,, from New Orleans on the 15th of November. He will make a local malaria 
mosquito survey of the vicinity of the College dming the winter. 

Mr. E. H. Siegler, Bureau of Entomology, 'who is engaged in investigations of the 
codling moth in Grand Junction, Colo., has arrived in Washington and will be engaged 
during the winter in the preparation of notes, manuscripts, etc. 

Mr, Samuel D. Gray has been appointed professor of entomology at the Porto 
Rico^ College, viee R. I, Smith, whose resignation tO' take up quarantine AA*ork for 
the Federal Horticultural Board was announced -a few months ago. 
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Aca)riliii,i>: to Seienee. n, biological expedition to i.lic island of Saiii.o Doinijigo will 
l>e iriaxle iii'xt. fail by IT-ofessor J. G. Neediiain, and M'essrs, J, T, Neeilliiiiti, Liidlow 
Clrisr.otji awl K\ lb Selimidt of tlu‘. enioinologi(‘a.l d(‘pa.rinKni, of Cornell 'I fniveiYily. 

TIh^ Annual 'Mnssanliuselis eonveniion of }'HM*k(nper.s W'ili be hebj at .Ainiiersty 
IVIass., Marcli 14 to Ifl, iiiehisive. This eoavtadion w^il! coneludi^ ilu^ \vin(.c‘r sfluHil 
of lHH‘kee|nng at bhe Agiicultiiral Co'IIeg{‘. 

Professor G(‘ 0 . A. IXairp of i-he Kansas iSlati‘ Agric.iiliiira.! Collc'ge, MaiiliJiitaj!; 
Ka.lL, will oiler tdie courses of inst.ruclion in ent.oinoiogy in tiie second IrTiii of Uii‘ 
Siunmor S(„\s‘^iniu at t,lie University of Kansa,s_, Lawreuc(% Kan. 

Air. Geo. 11. Vartsell 1 ‘esigned Ids ixxsit.ion on t.hc staff of t-lio Sta.te Eirtornologist 
of the Uuiversit.y of Kansas, on Dcceniluvr 1, to a.cce[„)t the ixosition of assislaut pro- 
fessor of eiil.oniology at t.he IJniversiry of Kentucky. 

Mr. Fred Wb IMos, Jr., a gra.dua.te stwhnit of the University of KliiisriS, lakes flic 
place on Hit' staff of tl'io 8iate Kntoinologisi. made va.ca.nt })y tin? resignaiiun of Mr. 
Vansell. 


According to Scief)ci% Assistant Profe.ssor A, L. Lovcdd, Inis been made a.cting head 
of ilie entomological department of tlic Oregon Agncull.ui'a.l ColJt.^ge, vice H, ,F. 
'^Mlson, wlio riNsigned recently to accept a profc'ssorship m (mtoniology al. the Uni- 
versity of W 'is con sill. 

Entomological N'eips announces the death of Dr. Frederick W. Russell, foiiuotiy 
of Winehcndon, AJass., on November 20, 19.15, at th.e age of 71. Dr. Russell was 
particularly interested in the Loiiidoptera and for years collectcal moths at light at 
his home in AVinchendon. 

According to Science^, Air. Herbert T, Osborn, a graduate of ()Ido State Uidversit.y 
ill 1900, and son of Professor Herbert Osborn, lias Ix'hui sent by tlic^ Siigai* Planters^ 
Association of Honolulu to Formo.'^a lo stun, ire psirasites to use In lliwaii to control 
the Cline beedtie. 

A'lr. E. \Vb Geyer, Bureiui of Flntoinology', who s]ient the strmnier a.i Boswell, 
N. Al, in orcha/rd sfirtiylng and dusting work, has retimic'd t.o WiishlngUm for 
conb^rence'and for tlie (iompletion of ilie n'pori on the life Idsiory of ila* codling 
motli in New Alexieo. 

Air. E. II, Van Leeuwen, who has been assisting Mr. Biegler in codling motli inves- 
tigations at Grand Junction, Colo., has been irauBfiuTod. to the Bureau ol' Eidoniology 
field Btatloii at Benton Harbor, Alich. Mr. Van Ix^ciiwcm will shortly leave the 
service to re.siim€ Ids college studies. 

' Air. Henry 1^. Viereek, wdio recently resigned from the California State Insedary> 

' for a few weeks in 'November, ivas at the Amcidcan Aluseimi of Natural .History, 
New. York City; he is noiv connected with the Bureau of Biological Survey, IJ. S. 
Department of Agriculture, Washington, D. C. 

>' According to Entomological News, M. Charles Kerremans, a student of the Bupres- 
tidse in Europe, died. October 10 at the agenf 68, Mr. Kerremans was engaged in 
the preparation of a monograph of 'this family of beetles, which had not jieen com- 
pleted at the dime of his death. 
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Entomological News records the death, on November 16, 1915, of Professor Eaphaei 
Mekloia of London, England, aged 66. Professor hleldola was the author of many 
entomological papers and a member of several scientific societies. In 1895 and 1896 
he was president of the Entomological 8oeiefy' of London. 

According to Sde'uce, King Ferdinand of Bulgaria has been removed from member» 
ship in the Entomological Society of France, which he has held since 1SS2, and in 
the Petrograd Entomological Society, llie latter has elected in his place M. Lameere 
of Brussels, who is now working in the Paris Museum of Natural History. 

Mr. Curtis P. Clausen, Assistant Superintendent of the State Iiisectary at Sacra- 
mento, Ceh, sailed for the Orient on January 8, for the purpose of collecting parasites 
and predators for use against scale insects injuiious in California. His field will be 
Japiui and Formosa, and possibly China later. 

Mr. J. W. Bailey, Bureau of Entomology, who has had experience with Mr. M. 
M. High in onion insect investigations at Browmsviile, Tex., and who has been a 
collaborator during the year at Starkville, Miss., entered Cornell University at 
the beginning of the college year, to complete his course in entomology. 

The Michigan Agricultural College announces a short course or ^‘beekeepers’ 
"week,” March 13 to 18. Both men and women are welcome. There are no fees and 
no age limits. Mr. F. Eric Millen is instructor in beekeeping and also St ate Inspector 
of Apiaries. 

Mr. George B. Menill, recently connected with the Gip.sy Moth Laboratory at 
Mniroso Highlands, Mass., has accepted the position of Dejjuty Port and Railway 
Inspector wit,h the State Plant Board of Florida. IMr. ]\Ierrill will he stationed at 
Tampa. 

]Mr. A. C. Mason, until recently connected with the Nursery Inspection work in 
Florida, has been appointed as Assistant to Dr. E. W. Berger, entomologist of the 
Florida Plant Board, and will be located at the Plant Board laboratory at Gaines- 
ville. 

G. E. Bensel, collaborator, Bureau of Entomology, has been appointed Supervising 
Agriculturist of all of the Southern California Sugar Companies for the purpose of 
improving the present (uiltural method of the sugar beet crop, and to supervise 
the (jombating of various enemies affecting this crop, especially nematodes. His 
headquarters are Los Angeles, Cal. 

Mr. Donald J. Caffrey of the Bureau of Entomology, st^ationed at Maxwell, N, 
M., visited Washington in December and January and spent his vacation at his 
home in Massachusetts. On his return he visited the entomological department of 
•the Agricultural Experiment Station at New Haven, Conn., where he was formerly 
An assistant. 

Professor Gordon M, Bentley, formerly State Entomologist and Pathologist of 
"Tennessee, has' been neinstated. It was announced in the^ last number of this Joite- 
NAU that Governor Rye had refused to reappoint Professor Bentley., It seems that 
instead' he, appointed;. a nurseryman, Mr. Bing "o,f Smithville, 'and the office was 
'TOmoved to B'mithvillet" Mr, Bing'has now resigned 'and 'Professor ^entley has been,; 
reappointed to his former position. 
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Professor James CP Needhain, of Corne,]! ITiiiversit^’^ visited tJso T'liiversity of 
Ivarisas, '.LawreneCj Ivan., in N’o\'enil)e,r, a.nd delivered an address Ixd’ore iJie ciitce 
iiielogjeal (‘hih on ‘‘Tlie Ii]eol<j^y of C(‘rl.niu A(iuatie Larva,'/’ and als<,> spoke before 
all siiidc'irts <,>f 1 on The CV)muion ( Sround of Poet n,nd Nat.i,iraJist.” A Hiiioker' 

Was |i;iven in the ('veiling in .honor of rrof(\ss(')r N(M>dhani luid to ('iia.hl(^ i^he Uiiiv(a> 
sity iiu'ni to meet him, 

A,e(‘ording to ilie Experhnent Elailon Iiacord, eoid-i'aets Iiave Ixam awarded for the 
new biology ].)U,ilding at the Ibuversit.y of Nebraska, whieli wIJl ln,>usc the depart- 
iruRitxS of liotany and ideology and will bear the name of Bessey Ihill Tlie stmei/iire 
will coiisi.st of a three-st'Ory and basenie,nt main building, 235 x 75 feet, with, a short, 
wing at each end and ati.aclied green Iio uses and vivaria, a,nd will cost approximately 
S2(K),U0(). 

Air. George IL Gorlxdl of Trowbridge, Wiltshire, England, who wts in tlic I.iiiitcai 
States last year a.s a Garnegie student, has offered his services to his (^oun{i,ry for 
entomological and hospital work at the front. Whiles in tfiis counf.ry Miv Corbett 
visited many official entomo, legists and experiment stations in tlui United States 
and Canada and he wishes to express publicly in the JouiWiVL of ],i]c(,)NOmic Ento- 
mology In's gi'sititude to all entomologists wdio gave him so muGi valuable assisianco 
wliile here. 


The Florid*!, Entomological Socicly has recently been orgatnzed at Ckdm'svillc, 
FUIm wil-h lifteen eliarter members. The first unic*er.s elected were: lh*of. ,1. R, 
Watson, Entomologist of the Florida lOxperimcni, Station, president; Mr. Wilrnon 
Nowell, Flfint (.V)mmissit.>ner of t.ho Florida Plant Board, vice-president, ; a,nd Mr. Ivb 
N,. Wilson, U. 8. Bureau of !Ent,omology, secret, uryd.jeasurer, A paper was road on 
the \'elvet Bean Caterpillar (AtUmu'siti (jC'fnnialiUY), l>y ITofosso!* Walsori, and 
another on tlie Fungous Diseases of 8(!ades and W]ut(i Flies on Oil rtis, by i)r. E. W, 
Berger, lintomologist of t he Florida, Plant Board. 

In the f>istri(‘i of (.toliunffia, Dr. ,F. 11, Chittenden of the Bureau of I<lnt;omo!ogy 
}.ias Ibund that tlu! a,hut,ik.)n riH,»th {Cimmo phila erom) has not a|)peared cm ahni ilons 
at. all; a few liava! bc’cn found on hollyhocivs; and four individuals wc're taken froin 
morning-glory. Two of the.se looked perfcadly healt.-liy when recH'ived, wcu-c^ full- 
grown, and had t hc^ elniraet eristic rnarkingH on t.ho luick. All four died caving t.o the 
at, tack of tin.^ jninul,(^ egg-jjarasite (I/lloniaMix ((Jojddnmina) trmimtvllAmn Tliis 
iati.er species hn,s lieeii vcvry at)n:ndant during the year and has peihaps btM'a;i more 
instriunental in kc^cping down the numbers of the cal)l:)ag(^ iooper (AtiJi^frapha 
hraMim Riley) than: any othc^r single cause. 

Mr. D. J. Calfrey, Bureau of Entomology, reports the recovery of the parasitic 
fly, (lanipsilum cmaVmuia, from specimens of the range 'cat,erpillar talacn at a 
point wdiero a colony of the fly 'was liberated during the summer of 1914. '^riiis 
apparently indicates that t.he parasite has become established. Mr. Caffrey also 
reports the range caterpillar as Injuring, seriously corn and other cultivated crops 
in the vicinity of Miaxwell, N, M., during the past summer. The insect has liereto- 
fore confined its attentions almost exclusively to the I>lue gramma grass of the cattle 
ranges. ■ 

1/ :ln' cooperation witiidhe Office of Home Economics of the States Relations Service, 
';a'!:S6ries of experiments are being conducted by the Bureau of Entomology with a 
, colony of , bees placed ■ in a , respiration ' calorimeter. The object of these experiments 
is to 'determine: the exact quantity of heat given off by the bee colony under different 



Eebruaryj ^16] 


CITRHENT NOTES 


251 


conditions in regard to the temperature, humidity, and the carbon dioxid and oxygen 
content of the surrounding air. The water vapor and the carbon dioxid given off 
by the bees under these different conditions are also determined. W. A. Parks 

of Washington, D. G., has ]>een appointed as student assistant and assigned to this 
work. 

Mr. Neale P. Howard, Bureau of Entomology, who has been working on root 
maggots and other insects at Green Bay, Wis., has entered Ohio University, Colum- 
bus, Ohio, for a postgraduate course, under the direction of Professor Herbert Osborn, 
hlr. Howard reports that tarred felt pads, first invented by Goff, have been used 
by some of the gardeners in the vicinity of Green Bay since the earh^ 90 ts and with 
perfect success. When made of the right material and properly placed the percentage 
of efficiency is practically 100. It is not applicable to cabbage in seed beds, but if 
it could be adapted to the control of the onion maggot, a near relative, it would be 
an ideal method. 

Science states that the equipment of the department of entomology at the Univer- 
sity of Illinois, and of the natural history survey of that state, receives a notable 
addition in the new vivarium building in Champaign, which will coiffain a large 
insectary for student use, with three laboratory rooms in connection, an apparatus, 
furnished conjointly by the university and the vState Laboratory of Natural History, 
for temperature and humidity control in the study of insect life-histories, and a set 
of experimental aquaria fitted up for exact studies on the ecology of fresh-water 
animals. The insectary and entomological laboratories will be under the charge 
of Dr, R. D. Glasgow, and the state laboratory equipment under that of Dr. W E. 
Shelf ord, of the laboratory staff. 

The following note was printed in Science: ‘^At the two hundred and ninety-first 
regular meeting of the Entomological Society of Washington the constitution was 
amended so as to permit the election of an honorary president, such office to be ten- 
dered only to active members who have been especially prominent in the affairs of 
the society and to convey with it expressions of gratitude, respect and honor. After 
creating this office, the society elected unanimously Mr. E. A. Schwarz as first honor- 
ary president, Mr, Schwarz ■was one of the charter members of the society, has held 
the office of president for two terms, vice-president for a number of terms, and secre- 
tary for a number of terms and has taken an active inicreao in the affairs of the society. 
He has attended every meeting of the society when he has been in Washington, has 
contributed greatly to itvS financial support and has entertained the society more than 
any other member. He is an internationally recognized authority on Coleoptera and 
has contril)uted materially to the advancement of his favorite group and also to the 
general science of entomology.'’^ 

The following note occurs in the November A^ews Letter of the Bureau of Entomol- 
ogy: In a memorandum to this office dated November 6, 1915, Dr, W. D. Hunter, 
in charge Southern Field Crop Insect Investigations, stated: ''The recent hurri- 
cane injured practically every building in New Orleans, La,, more or less, and hun- 
dreds were completely demolished, . . . Many of the exposed beams were 

mined by insects and in many cases at least this weakening of the timbers was an 
important contributory cause of the loss.^^ The insects usually responsible for this 
type of injury are termites and "powder posU^ beetles. Damage to timbers of build- 
ings by termites is occasionally serious even in the northern states. "Powder post ' 
beetles also often seriously injure the beams of buildings. But this is the first 
Instance of the interrelation of storms 'and insects in the destruction of buildings 
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has to our notice, altln’)ugh similar mfcerrehitiou between iiiseels and .si, onus 
ill il'Ks (lest,riielioi'i of teleplioiio ;iikI telegraph poles luis eojumoiily noted. We 
will bii gl'ui t.5) reeeivc speelinens of the iiuscef,s or insoet-cl; imaged wood froju !»nild!!ig>i 
in the. of I.Ik^ storm, aliove referred to. 

]\'lr, H. A. Roliwer of the Bureau of Eiiiomology bus just (■om|,)l<ded, a, suiniojiry 
of i'Jm first year's growth of tlie riui'sery comiect.ed wii;li ilie. Jdistem Slation, 
This nursery now consists of t\veiity~tiii'oe species of deciduous i,rees wliich reprcv 
scnited Ijy one hundred and thirty specimens. There were out'. hiimlrcH,}. jind thirty- 
iiirie ijiant.cd, winch makes a loss of nine. Of tiiese one hiiutlr(‘d a,ii«i i-hirty trees, 
eie.ven arci at present used in cxperiineiit.s (o determine the lifediisiory of inst^t'fs 
injiiri(.nis to forest trees. Some very useful expanments arc Ixu’iig earned on wildi 
trees of Ri)(mda pscKdacaeia to determine the Iifc-hisr,o,ry of EdtjiUdnpha invliitumia. 
These ('xpei’im(M:,d-s are under th.c direction of Air. Ideiurieh. The (,*onife,rous nursery 
is c-oiuposed of three speides of Ah/c«, two speei(‘s of L(tri'i\ three species of I'icm, 
.fifl’etm species of Finns and one S])ecies of PmaJolmga, a iotjil of twent-.v-fiuii' s'lasidts. 
Tliere were tv/enty-oiie hundred andninetymine coniferous trees |,)lanit.‘d. Of tdu'siy 
foiirt.een hundred and sixty-six are living, tvhich means a loss of 3Iji |')er cent, IMiirt.y 
of the cioi lifer oils treeis are now^ used in experiments. M'ost of these (‘xiieriinenls 
are for various species of Evetna and Diprion, 80.1110 of the coniferouK trc.es which 
have done especially well are Fdnns ponderom, resinosa, sijlreslris and divarimUi, 
The two spcscies of Larix show' marked difference i,n their ada!pfil')ility to (nsst-erii 
condifions. In tlie plot of Larix occidentaliH there are only ten trees living, , ninety- 
two having been killed by the summer. In the plot of Larix lepiolepms (J’npiajK^Be 
larcdi) there arc sixt-y-live living trees and some of these liave made plicnmncmal 
growdlu 

At a niecti.i.ig in New York City, November 17, there was formed the rntia-siat.e 
Anti-]\Ios(:|iuto Coimnittee, consisting of tiro members each from New York City,' 
Nassau a.nd Westeliesler ramuties, and the adjoiniug states of ConncK‘ti(*ut and Nf*\v 
Jifnsey. ^ Tins eoinmittc^e held a .meeting ati t.lie oflitaxs of t.lio Departiurnt (.if Bcailtli, 
■’.New ^'ork City, January 12, 10.U-), and mayipcd out a program for work. Its mean- 
be,raiu'|> is as h.iHows: 

Nmv Yt.irk (,'ity; ]’)r, llave'ii Emerson, Health Commissioner, l\,fr. Siiiiimd Ec.dv-^ 
maiy, lArest Hills, N. Y. 

Westd'iester C.lount.y: Dr, ,A. Hoyt, Ne;\v Hmdielle, N. Y., Mr. Collin A.rmsf.rong, 
Si.'a.rsda.lc, N', Y. 

Nassau Coi.inf-y: Dr. Fnink Overton, I’atchogue, ,1., Mr. W. ,1. 'Maiheson, 
11u'nl.iugtu.ri, la I. 

New Jersiyy: Dr. Thomas J. Headlee, Bt.aic Entor,noiogist, New Ih'Wiswiek, N. J’., 
Dr. Half)h H. Hunt, J<last Orange, N. J, 

Connecticut^ Dr. W. Ih Britimi, State Entomologist, New Haven, Coii'n., Dr. 
Valery I'lavard, IT. 8. A. (Eetired), Fairfield, Conn. 


Alalled March 4, 1916 
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LACHNOSTERNA RECORDS IN WISCONSIN 
By J* G. Sandees and S. B, Fbackeb, State Capitol, Madison, IFis. 

By means of a special fund granted by the Wisconsin legislature of 
1913 , experiments were carried out in 1914 and 1915 with regard to 
the serious white grub pests of the genus Lachnosterna, which have 
oaused heavy losses during recent years. Several factors to be 
considered included: the determination of conditions; crops most 
seriously damaged with and without rotation; the species present 
and their habits, life-history, distribution and means of control. 

It was decided that lantern traps be used as a means of collecting 
large numbers of the beetles for the purpose of determining the 
species to be found in the lower portion of the state, their attractive- 
ness to lights with regard to sex, and the possibility of economic 
control in this manner. Some interesting information as to the 
number of species concerned and their relative abundance and dis- 
tribution was secured. Some of the results are briefly outlined 
here. 

The forty trap-lights used consisted of the Coleman gasoline arc 
lantern (Fig. 10), furnishing 300 to 400 candle power, set into large, 
galvanized refrigerator pans, five inches deep and about twenty-four 
inches in diameter. These pans were filled about two-thirds full of 
water, and one-half pint of kerosene was poured on the water and 
renewed when necessary. Perforated skimmers were used to remoye 
“the captured insects. . 
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The five stations (Fig. 11) in the southern third of the state were 
located as follows: at Lancaster in the southwestern corner of the 

state, fifteen miles from the ]\Iissis~ 
sippi river and twenty-five miles from 
the Illinois state line; at Dodgeviiie, 
thirty miles east and slightly north of 
Lancaster; at Madison, • thirtj^-five 
miles east and north of Dodgeviiie; 
at Baraboo, forty miles northeast of 
Dodgeviiie and thirty-five miles north- 
west of Madison; and at Ripon, fifty 
miles northeast of Baraboo. With the 
exception of Madison, the stations 
were situated in a line running north- 
east from Lancaster, 120 miles to 
Ripon. 

Generally speaking, Lancaster and 
Dodgeviiie are located similarly in a 
. high rolling plateau region. Madison 
is on a lower level of black soil to 
the east of a hilly region. Baraboo is 
in a distinct region north of the Wis- 
consin river valley, featured by bold 
granite hills and higher plateaus. 
Ripon is in a lower rolling region of 
black soil. The latter two stations 
record slightly lower temperatures. 

The forty light traps were operated 
from the time of the first flights in 
early May until late in June, and 
succeeded in catching an approx- 
imate total of one million thirty-six thousand four hundred 
(1,036,400) beetles. 

Some striking results were obtained wdth regard to the distribution 
of species in this comparatively limited area, the optimum tempera- 
tures for flights, favorable location , and arrangement of light traps. 
A mere summary of important results seems most desirable in this 
paper. 

Temperature ak Important Flight Factor 

With 7 . p. , m. temperatures niuch below 66°, Fahrenheit, flights 
wwe very small and almost ceased at' 62°. Results show that 99.6 



Fig. 10. Coleman Gasoline Arc 
Lantern (300-400 candle power) 
used in trapping experiments, [Cut 
furnished by the Coleman Lamp Co., 
Wichita, Kans.] 
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per cent of the entire catch of over 110,000 beetles at Baraboo and 
99.1 per cent of the 14,500 at Ripon were made at 66® and upward. 
With higher temperatures, however, the volume of the flight did not 
always increase to a maximum at the highest degrees. Other weather 
conditions, such as cloudiness or moonlight, appeared to have less 
effect than is usually attributed to them. 



Pig. 11. Map of Wisconsin, showing trap-light stations 
and intervening distances. Dotted line bounds area of 
white grub damage. 


The following table is a typical record from Baraboo: 


Date ' Weather Conditions Temp. 8.00 p. m. No. Beetles 

May 14 Clear and calm 54° 0 

May 15 Clear and cahn 57° 0 

May 16 Clear and calm 61° 135 

May 17 Clear and calm 64° 154 

May 18 Clear, light south wind 69° 1,250 

May 19 Clear, light south wind 70° 1,902 

May 20 Cloudy, light south wind 73° 3,156 

May 21 Clear and. calm 62° ' 155 

May 26..' Cloudy, warm south wind ' 80° 22,700 
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Distribution op Species 
Species of Lachnosteena Captured at Trap Lights 
, A Comparative Table on a Basis of 10,000 Beetles 



Lan- 30 mi. 
caster 

. .Dodge- 

■v>iUe..35 mi.. 

, . ,40 mi.. . 
..Madison. 

,35 mi., .boo 

, Ripon 

No. beetles caught. . . 

440,000 

271,600 

? 

110,285 

14,519 

No. beetles identified 

12,246 

16,263 

10,839 

16,847 

14,519 

L. fusca . 

9,669 

9,328 

3,903 

934 

1,290 

L. rugosa 

0 

1 

5,967 

8,483 ^ 

7,628 

L. grandis 

83 

4 

' 59 

12 

959 

L. dubia 

20 

6 

7 

547 

111 

L. hirticula 

25 

225 

0 

4 

4 

L. gibbosa . 

47 

251 

4 

2 

0 

L. ilicis 

33 

173 

19 

10 

0 

L. balia 

52 

1 

0 

1 

0 

L. tristis 

29 

0 

0 

0' 

2 

L. nitida 

15 

4 

7 

1 

2 

L. implicita 

19 

0 

0 

0 

1 

L. marginaiis 

3 

1 

30 

0 

0 

Other species 

5 

6 

4 

6 

3 

(L. vehemens, nova, pruniiia, inversa, villffrons) 





As will be seen by the accompanying table, there is a remarkable 
variation in distribution of species within a short distance of thirty 
or forty miles. Seventeen of the nineteen species known to occur 
in Wisconsin -were taken in these traps. Mr, J. J. Davis adds L. hornii 
and L. crenulata^j collected at Baraboo June 2, 1914, and a specimen 
of L. crenulata from Milwaukee County is also in the Milwaukee 
Museum, Not less than 10,839 specimens were determined for any 
station, ranging upward to 16,847 — at Baraboo. The entire catch at 
Bipoii has been determined specifically.^ 

In this comparative table computed on a basis of 10,000 beetles, it 
is seen that L. fusca is more cosmopolitan than any other species 
and is dominant at Lancaster and Dodgeville. A. rugosa did not 
appear at Lancaster, the southwest station, but is dominant at the 
three northeasterly stations. 

I/, wiplidta, which was found most abundant by Dr. S. A. Forbes in 
Illinois in 1906, is rare at Lancaster and did not appear elsewhere 
except a lone specimen out of 14,519 determined from Ripon. 

Only males of L. gibbosa and L. nitida were attracted to our lantern 
traps, and L. trisiis also is but slightly attracted. 

^ After this paper was sent to the editor three specimens of I/, crenulaia were 
found in the trap collections from Baraboo. 

^ Much praise Is due Mr. Neale F. Howard, now assistant at the Ohio State Univer- 
sity, Mr. Stewart Chandler and Mr. T. T. Haack for their great care and painstaking 
efforts in determining all but a few of these specimens. The rarer 'species have^ been' 
passed upon by Mr. J. 'J, Davis. ^ ^ 
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It will be noticed that several species almost disappear at the 
stations farther northeast^ although L. rugosa^ dubia, and grandis 
gain in nunibers. An interesting record is the capture of L, dubia 
at Dodgeville, only previous to May 21, although the traps were rim 
for another month. At Baraboo we took 92 per cent of the catch 
(377) of this species before the same date, thus indicating unusually 
early emergence. 

Large Trap Pans Desirable 

By surrounding the central pan, below the gas lantern, vdth six 
similar pans, it was found that 76.4 per cent of the beetles attracted 
to the light at Ripon, missed the central pan and were caught in the 
adjacent pans. It was found, also, that a pan placed on the side of 
the central pan toward the origin of flight caught twice as many beetles 
as a pan placed behind the light. The desirability of using as large a 
pan as possible is evident. There appeared to be no relative difference 
of sexes in the several pans. 

An ordinary barn lantern used for the trap was found to be prac- 
tically worthless when used less than 100 yards distant from one 
of the gasoline lights, but when used alone at some considerable 
distance caught a fair amount of beetles approximating 30 to 35 
per cent of the efficiency of the gasoline light. 

At the Lancaster station the direction of flight was always from 
the northwest toward the southeast. This phenomenon can possibly 
be explained by the fact that the flight seemed to be directed up a 
valley at the head of which was a fair-sized grove of trees, principally 
oak, ash and walnut. Another small valley diverging from the 
first was treeless and there the catch was very light, whereas in the 
adjoining small valley with trees available the catch was many times 
larger. Traps near the margin of woods or close to a fringe of trees 
were in all cases most successful and doubly efficient. 

Economic Results 

Any attempt to draw close conclusions on the beneficial results 
of the capture of these large numbers of beetles in 1914 would be 
undesirable and the resulting judgment inaccurate, owing to the nature 
of the season the following year. The heavy and frequent rains of 
1915, accompanied by exceptionally low temperatures, resulted in 
retarded and weak crops. 

Mr. W. A. Johnson, who was in immediate charge of the lanterns 
at Lancaster, states he feels certain, after constant observation 
throughout the summer of 1915, that the destruction of more than 
440,000 beetles on Ms farm has served as considerable protection for^ h^^ 
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crops. He reports that his corn was not noticeably injured, although 
a few grubs were present in the soil, while many of his neighbors' 
corn-fields were severely damaged. The only loss -which he noted 
was on a far side of the farm where potatoes were injured somewhat. 
Too much emphasis must not be laid on this fairly accurate observa- 
tion, because the grubs were destroyed in considerable numbers by 
diseases, aided by the damp w-eather. Had this summer been a 
normal season, -we feel that a fair estimate of value of the experiments 
could have been made. 

At Lancaster, -where fifteen light traps were running, it is estimated 
that under ordinary farm conditions w^here help is comparatively 
cheap, the total cost of operation of the lights, exclusive of the initial 
expense of lights and pans, wmulcl not exceed tw^enty-five or thirty 
cents a day for the entire period. It is further evident with the 
knowledge that w^e have of the small flights of beetles in temperatures 
under 66° F., the cost of operation could be materially reduced by 
omitting the lights on nights of low temperature. 

The Proportion op Sexes 

Altogether our records show that the numbers of males caught 
greatly exceed the females, it is possible that some other reason 
may be attributed to this fact rather than the smaller degree of 
attractiveness to lights in the females. It may be possible that 
normally there are larger numbers of males than females. 

It may be argued that the catch of such a small proportion of 
females would militate against the success of light traps in economic 
control, but again, if the beetles are polyandrous, as has been suggested 
by some entomologists, there may be an unexpected advantage in 
catching such a large number of the males. 

Our records further sho-vv that with the more common species the 
females form a larger percentage of the catch in the earlier part of 
the season. 

On the -whole, this question of possible control of the white grub 
pest by trapping of the adult beetles must receive much further 
attention and consideration before any definite recommendations can 
be made. 

Biological Experiments 

The following experiments were undertaken' in order to learn as 
much of the normal life of white grubs as possible. No investigations 
seem to have been made heretofore on the activities of any under- 
ground animals 'in their natural environment. For this reason the 
only control measures which have" been suggested in ' the past are 
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partially empirical and partially based on very meagre information. 
This report is preliminary and the more promising lines of work will 
be continued. Attempts will also be made, where possible, to apply 
the results in a practical way. 

In these experiments we tried to find out whether white grubs 
had daily or seasonal habits, such as those of cutworms, what was 
their relation to temperature and to moisture, what foods they 
would eat, and what part of the plants they preferred. Efforts were 
also made to control them by stomach poisons, contact insecticides, 
and repellents. No work was done with fumigants as this phase of 
the subject has been carefully studied by previous workers. 

Two forms of cages were used, most of the work being done with 
ordinary flower pots. In wmrking with this type of cage, which 
Davis has found to be most satis- 
factory for rearing the grubs, it is 
necessary to empty the flower pot '''I 

at each examination. In all cases X 1/ 

where continuous observations '' 

seemed desirable, glass cages (Fig. 

12) were used in which the earth 
was placed between two vertical 
glass plates less than one-half inch 
apart. Opaque shields W’-ere used 
to keep out the light except at the 
moment the grubs were examined. 

It was found possible to regulate 
the distance between the glass plates 
so that any size of grub could be 
seen from at least one side at any Fig. 12. Cage for Biological Studies 
time and still leave sufficient free- of WWte Grubs, 
dom for the grubs to move actively 

back and forth. When young corn plants were placed in the soil 
between the plates, the roots wei-e readily eaten and usually completely 
destroyed. 

The experiments may be divided into seven groups, all the important 
results so far secured being given below: 



1. It was found that grubs have no daily migration, such as cut- 
worms. They were never observed either eating or active late in 
the evening, early in the morning, or on cold days. Their movements 
reached the maximum during the heat of the day. There does not 
seem to be a vertical niigration in relation to temperature changes, the 
larvse in sod usually remaining close to the surface of the soil at all 
times ' but moving about and' feeding only' during warm . weath^l.;; 
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Tlie effective temperature of the soil seemed to be between 60° and 
65° F., for when it was colder than this they did not move in the soil^ 
did not feedj and scarcely made any resistance to liandling. 

2. Their food was found to consist, so far as observed, of the roots 
of plants only, or the fragments of these roots. They were never 
seen eating or manifesting any interest in any form of sweetened 
bran, dough or flour paste. In sprouting seed they uniformly ate 
the radicle and left the caulicle unharmed. This is also apparently 
true in the case of strawberries in the field, even when they have been 
planted so deeply as to cover the petioles of the leaves. In the case 
of grass it is more difficult to be certain of this habit. 

3. Grubs were reared in flower pots containing moist garden soil 
wdtli no apparent food from Ma 3 ^ 5 to July 18; the soil was then 
allowed to dry and on the 22d of October two larvse were still found 
emaciated but alive and active in soil almost completely desiccated. 
The grubs then succeeded in living on minute root fragments and 
other humus in the soil for five and one-half months, of which the last 
three were passed in almost bone-dry surroundings. Under these 
circumstances, starvation methods of controlling them are proven 
impracticable. 

4. Poison bran mash was found to be valueless against the grubs 
whether drilled into the earth above or below the larvse or placed on its 
surface. This is, of course, due to the fact that they will not eat the 
bran. 

5. In several experiments, including about forty grubs, grass roots 
were shaken free from earth, dipped in various arsenicals, and planted, 
in an attempt at poisoning the grubs. The use of sodium arsenite 
in this way, in the proportion of five pounds to fifty-four gallons of 
water, resulted in killing six larvjB out of a total of twent^kgeven 
subjecSt to poisoning, a mortality of 22.2 per cent in four days. No 
injury" to the grass was observed. Attempts to accomplish the same 
results with lead arsenate in the proportion of five pounds of the 
paste to fifty gallons of water were unsuccessful. Corrosive sublimate 
used in the same way on a small corn plant caused a mortality of 
50 per cent, but not in time to save the plant, as the roots were entirely 
eaten away by the grubs. 

6. Kerosene emulsion and Black Leaf “40,^^ in their ordinary 
strengths, . did not affect the larvse in the least when the soil was 
saturated with these solutions. ' 

; 7. .Professor H. T. Fernald a few years ago reported the successful 
, , :use for two seasons of a repellant of tar on seed corn in preventing 
'tho': attack of wireworms. Several repellants were tried in the experi- 
:/ ments here being reported, but the only one which did not injure the 
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plant was creosote. Grubs apparently avoided the region where 
corn seed which had been dipped in creosote had been planted and 
did not attack the young corn which sprouted from it. These resiiltSj 
however, had not been anticipated and have not yet been followed 
up. 

In connection with the insecticide experiments it should be stated 
that of the sixty-three larvse which were reared in the flower pots, 
but on which no experiments wrere tried, ten died of bacterial or 
other diseases within forty days. This gives an average mortality 
in the check pots of 15.9 per cent for the six weeks. 

In conclusion, it may be stated that the results in connection with 
temperature and the nature of the food supply seemed most significant. 
It is also of interest to note that white grubs are not immune from 
arsenical poisoning as wirewmrms have been said to be, and that there 
is a possibility that repellants will prove of some value in controlling 
them. 

A PROGRESS REPORT ON WHITE GRUB INVESTIGATIONS^ 

By John J. Davis, U. S. Bureau of Entomology ^ West Lafayette ^ Indiana 

The white grub (Lachnosterna) investigation was begun at the 
Lafayette Station of the federal Bureau of Entomology in 1911 and 
has been one of the major problems of this station continuously since 
that date. The report herewith presented is very brief and but an 
outline of some of the more important studies made by the writer or 
under his direction and is given at this time as a guide for those in the 
federal Bureau as well as station and state entomologists who are 
cooperating with us in this large problem and for others who are or 
may have occasion in the near future to take up this problem. 

The plan and scope of our studies are comprehensive in the broadest 
sense, including not only life-histories and habits of the different 
species of Lachnosterna and means of control in this section of the 
LTiiited States but studies in the embryology, the distribution of species 
in all parts of the country in relation to soil, timber, farming methods 
and other environmental conditions, destructive broods of different 
species, systematics, etc., as well as thorough studies of the related 
genera, with especial reference to the economic importance and life- 
history of these related genera and means of distinguishing the larv® 
of the different genera and of the different species in each genus. It is 
hoped eventually to have worked out the life-history and habits of 
every species of Lachnosterna and species of related genera for the 
various localities whei*e each may occur. 

Published by permission of the Chief of. the U, Bureau of Entomology. 
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The studies on the habits and life-histories have been conducted 
both in the field and in the laboratory. For instance, most of the 
studies to determine the habits of beetles, their food habits, etc., and 
the habits, etc., of the grubs have been made in the field with extensive 
observations and feeding experiments in confinement to corroborate 
our field observations. On the other hand, detailed studies of the 
various stages of the life cycle, the total life cycle, and the like, were 
conducted largely in breeding cages approximating as nearly as possi- 
ble natural conditions. A discussion of the different cages used has 
already been given in this journal.^ 

Life-history Investigations 

In this paper we will undertake to show" only the more general con- 
clusions and those which have a definite bearing on the economic phase 
of the subject. To date eighteen species of Lachnosterna have been 
reared from egg to adult and there are at least half as many more, 
the life cycles of wdiich we are reasonably certain although it will be 
another year before we will have actually bred adults from eggs. The 
accompanying table will give data relative to the grosser points in the 
life of the species studied at Lafayette. It will be seen from this 
that one species — Lachnosterna tristis — invariably has a twm-year 
cycle in the latitude of Lafayette w^hile eleven species, namely L. 
arcnaki^ fiisca, vehemens^ riigosaj ilicis, grancUs^ frakrna^ MHicula^ 
imersa, Mpartiia and congnia, invariably have a three-year cycle 
according to our experiments. Twm species, L. cremilata and L. crus- 
sissifna^ have a three-year life cj^cle as a rule but our experiments show 
that it may be extended in the latitude of Lafayette to four years, and 
several other species, L. gibbosa^ hurmeuieri and implicUa^ usually 
have a three-year cycle but in some cases it may be cut to two years. 
However, all of the Lachnosterna of economic importance in this lati- 
tude have a three-year cycle. 

Latitude iiaturall 3 ^ has a great influence on the length of the life 
cycle of the same species. For instance, L, grandis has a life cycle of 
three years in the latitude of Lafayette but at Trout Lake in the 
northern end of Wisconsin, it undoubtedly has a four-year life cycle. 
We now^ have cages at this point started in 1914 and 1915 and the 
small size of the grubs this summer in 'cages started in 1914 is evidence 
enough to show" that the grubs cannot mature in less than four years. 
Further in 1911 the beetles (mostly. L. grandis with a, few L. diibia) 
were very abundant and in 1912 and 1913 the grubs were unusually 
injurious to seedling conifers. . In 1915 , the beetles were again very 
abundant. Furthermore, the combined ■ seasonal temperatures for 

^ JoTJR. Econ. Ent., VoL 8, No. 1, 1915; p. ,135-139, 3 pis. 
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Trout Lake for four years approximate the combined temperatures 
at Lafayette for three years. It is not improbable that we will find 
the length of the life cycle of L. ulkeij which is the southern analogue 
of L. grancUs, to be but two years at Auburn, Alabama, where we have 
experiments started in collaboration with Dr. W. E. Hinds. From 
our present data it appears that the more important economic species 
in the southern states will have a two-year cycle. It is easy to under- 
stand why a species should have a three-year life cycle in the latitude 
of Indiana and a four-year cycle in northern Wisconsin, where the 
season is so short, and, on the other hand, why the same species, in the 
southern states where the growing season is much longer, should 
require but two years to complete its growth. It is, however, puzzling 
to fiind that the same species in the same cage may complete its cycle 
in two years in one case but reciuire three years in another. 

We have already established life-history cages in cooperation with 
various entomologists in different parts of the country and it is hoped 
that eventually we can have cages established in every state in the 
Union. In 1914 and 1915 we started a number of cages at Trout 
Lake, Wisconsin, in co5peratiOn with the Wisconsin State Board of 
Forestry and Mr. W. D. Barnard in charge of the state nurseries at 
that point. The past spring w^e established cages at Auburn, Ala- 
bama, in cooperation with Dr. W. E. Hinds; at College Station, Texas, 
in codperation first with Prof. Wilmon Newell and at the present with 
Prof. F. B. Paddock; and at Victoria, Texas, in co5peration with Mr. 
J. D. Mitchell, through the courtesy of Dr. W. D. Hunter. Life 
cycle cages have also been established at two stations of this division, 
namely at the Greenwood, Miss., station in charge of Mr. C. F. Turner 
and at Columbia, S. C., in charge of Mr. Philip Luginbill. 

Briefly the life-history of the economic species of Lachnosterna in 
our latitude is as follows: The eggs are laid in the ground, most often 
in ground .covered with vegetation such as blue grass, timothy and 
small grain, in balls of earth (Plate 14, fiig. e), one egg in a cavity slightly 
larger than the egg, in the center of the earthen ball which is held 
loosely intact by a glutinous fluid secreted by the female. Individual 
females lay between 50 and 100 eggs or even more and our averages 
from many records in confinement, which probably do not offer ideal 
conditions, are more than 50 per female. The grubs hatching from 
these eggs several weeks later feed on tender rootlets and decaying 
vegetation in the ground until fall when they go deeper into the soil, 
forming a small earthern cell in which they pass the winter. They 
return to near the surface early in May of the following spring and it 
is this season that the grubs are most active feeding. The grubs dis- 
continue feeding about the first of October of the second year, going 
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down into tlie soil where they again prepare an earthen cell to pass the 
second winter. Reappearing to near the surface in the spring of the 
tiiifd year they are actively feeding and may do some damage but 
usually by June 1 they are full growm, prepare an earthen cell and 
change to pup® in July, having passed the two w^eeks or so previous to 
pupation in a semi-dormant stage which may call the prepupai 
stage (Plate 14, fig. f). . Remaining in the pupal stage three to four 
weeks, the adults issue and remain in the pupal cell through the fol- 
lowing winter, appearing above the ground the last of April or first of 
May, In this brood there is really but one season wiiere injury may 
be severe but in northern Wisconsin w^here the life cycle is four years, 
injury occurs throughout the twm seasons following the year the eggs 
are laid. As stated above, the larvae pupate during the summer or 
early fall in the case of the species of importance in the latitude of 
Indiana. However, in southern Indiana and farther south, we have 
a number of species wiiich pupate in the spring, and appear above 
ground as beetles the same season, examples of such species being L. 
bumieisteri^ L. n. sp. (ephilida group), L. quercuSj L. antennata and 
L. gracilis. These species, like beetles of the genus C'ljclocephala^ do 
not make their appearance until the latter part of June or July. No 
doubt we will find that all of the Lachnosterna which appear com- 
paratively late in the season in southern states, likewise pupate in the 
spring, 

COMPAEISON WUTH RELATED GeNERA 

It will be interesting here to briefly note the life-history of species 
belonging to related genera. Ligyrus gibbosus and L. relictus have a 
one-year life cycle, the beetles pupating and appearing above ground 
in fall and reentering the ground to pass the winter, not laying eggs 
until the following spring. The beetles are present at lights almost 
the season through, due to the excessive overlapping of broods. The 
grubs feed on manure and other decaying matter but the beetle of L. 
gibbosus feeds on the roots of various weeds such as Amaranthus and 
Helianthus and not infrequently noticeably damages crops of sun- 
flowers. An interesting habit of the Ligyrus beetles is that they 
copulate under ground. Cyclocephala immaculata is frequently found 
in compost heaps and in cultivated fields, and may obtain its full 
growth on decaying matter alone or may become a serious field pest, 
.'damaging crops similar to those attacked by Lachnosterna grubs. It' 
has a one-year cycle but, like certain of the Lachnosterna^ pupates in' 
the spring and appears above the ground the latter part of June and 
during July. ’ The beetle seems to feed only on decaying matter ^ and 
does not feed on foliage' as do the Lachnosternas. Cotinis AlZor- 
Mna) nitida and the .Euphorias likewise have 'a one-y^ar cydle,; 'the' 
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former pupating in spring and appearing about the same time the 
Cyclocephalas are out, and the Euphorias maturing in fall and appear- 
ing above ground quite early in spring. The grubs of these two genera 
are interesting because they crawd on their backs and their normal food 
is decaying matter, particularly animal manures. The habits of the 
beetles likewuse differ from those already discussed in that they fly 
during the day. All of the Anomalas which we have studied have a 
one-year life cycle, maturing in the fall and appearing above ground 
the followung spring. Our observations indicate that the grubs feed 
on livung rootlets but apparently they are never sufficiently abundant 
to noticeably damage crops although they may at any time prove 
important crop pests. In the beetle stage certain species feed on 
tender foliage and flowers at night while others are active during the 
day. The grubs of Coialpa lanigera rank close to those of Lachnosterna 
in economic importance in some sections. In the ^Hhumb district^' 
of Michigan and along the lake in the vicinity of Holland, Michigan, 
these grubs are destructive to raspberry bushes, strawberries, corn, 
grass, etc. We have not yet completed our life-history studies of this 
species but the grubs in our cages started in 1914 were very small when 
examined this fall (1915) and it will take four years and possibly five 
years to complete the life cycle. Polyphylla grubs are more nearly 
like Cotalpa grubs in their habits and life-history. Grubs which 
proved to be those of P, variolosa were shown us by Dr, T. J. Headlee 
who reported them as destructive to crops in southern New Jersey 
and a supply of the grubs received from the farmer reporting the 
trouble showed many sizes, indicating a four- or five-year cycle for 
this species. Phytalis and ListocheluSj species of which genera belong 
to the southern fauna, have similar habits and resemble the Lac/i- 
nosterna grub but have not yet been studied enough by us to make 
generalizations. 

So many have written for information to distinguish the different 
white grubs that it seems pertinent at this point to mention some of 
the more conspicuous characters to distinguish the grubs of Lack-- 
nosterna from those of related genera. 

The Lachnosterna grub is white or cream white, the dark contents 
of the intestinal tract being plainly visible through the skin of the last 
few abdominal segments. The head is light tan in color, smooth and 
shiny and the body is covered with reddish brown hairs, those on the 
dorsum of the folds or ridges being short and more thickly placed. 
The ventral surface of the anal segment, which shows the most promi- 
nent character, bears a triangular patch of brownish hairs which are 
hooked at the tip, with an intermixing, especially at the borders of the 
patch, of fine, long hairs, and with: a' median longitudinal double 
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of coarse hairs or spines inclined more or less inwardly. These rows 
may be straight and parallel or more or less curved; short or long; and 
the spines in the rows may be sparsely or closely placed according to> 
species. The anal slit is in the form of an obtuse angle. 

Grubs of other genera which resemble the Lachnosterna grubs by 
having the two rows of spines on the underside of the last abdominal 
segment are Anomalay PhytaliSy ListocheluSy Poly'phylla, Euphoria^ 
and Cotinis ( = Allorhina), 

The living larv® of Euphoria and Cotinis are at once separable be- 
cause of their dorsal locomotion. The relatively small head which is 
finely reticulated, short legs, the transverse anal slit, two rows of 
unusually stout spines on the ventral surface of the anal segment and 
the straight hairs and spines on the same segment at once separate 
grubs of these genera from grubs of Lachnosterna. Euphoria grubs 
differ from those of Cotmis by their smaller size; the spines of the two 
median longitudinal rows on the anal segment are directed inwardly 
and are not so thick or stout, and the ventral surface of the anal seg- 
ment is not uniformly clothed with hairs, there being bare spaces not 
to be found in Cotinis. 

Polyphylla grubs are noticeably larger 'than those of Lachnosterna^ 
when mature, the head is darker, and has a slight roughened reticula- 
tion. The two rows of stout spines, about ten spines in each row, on 
the under surface of the anal segment are short, being about a third 
the length of the segment and the upper surface of the anal segment is 
thickly covered with fine recumbent hairs. The anal slit is obtuse. 

The grubs of Anomalaj Listochelus and Phytalis are very close to 
those of Lachnosterna and we are at present unable to satisfactorily 
distinguish between grubs of these four genera except direct com- 
parison but no doubt substantial characters will be found when we 
obtain a sufficient number of grubs of the first three mentioned genera. 

Grubs of such common species as Trichius pigei\ Cotalpa lanigera^ 
Ligyrus relictuSj L. gibbosus^ Osmoderma eremicola, Cyclocephala spp. 
Dyscinetm frachypygus and Stratcegiis antceus are sometimes mistaken 
for grubs of the genus Lachnosterna but may at once be separated by 
the absence of the two rows of spines on the ventral surface of the anal 
segment and all of these species have a transverse anal slit. 

Cyclocephala and Cotalpa are the most likely to be confused because 
they are found in fields with Lachnosterna grubs and attack the same 
crops. Cyclocephala grubs have a rather smooth light brown colored 
head which is inconspicuously reticulated. The spines on the under- 
side of the anal segment are sparsely and uniformly placed, moderately 
long, and hooked. Cotalpa grubs have a brownish or tan colored head 
which is very slightly and noticeably reticulated and the under surface 
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of the anal segment bears rather thickly placed hooked spines, inter- 
mixed with a few long hairs. The dorsal surface of the anal segment is 
smooth in the middle, the sides and tip with a mixture of long and 
short/ moderately erect hairs. 

The grubs of Ligynis gihhosus agree closely with those of Cyclo- 
cephala but the reticulation of the head is slightly more roughened, 
and the hairs or spines on the ventral surface of the anal segment are 
remarkably short, they are not hooked, and are more closely placed. 

Ligyrus relidtis is a more robust grub, the posterior abdominal seg- 
ments being much enlarged and giving the grub a characteristic appear- 
ance. The head is small, dark brown and its surface reticulate. The 
ventral surface of the anal segment bears a patch of sparsely and 
irregularly placed short spines intermixed with a few longer hairs, and 
the dorsal surface of this segment bears only a few short spines and 
hairs. 

The grubs of Osmoderma eremicola have a moderately light brown 
head and the mandibles and head at the base of mandibles are jet 
black. The ventral surface of the anal segment is covered with heavy 
spines, intermixed at the sides and extremities with longer hairs. The 
upper surface of this segment bears moderately short, uniformly placed, 
recumbent hairs. 

Stratcegus mitceMS grubs are at once distinguished from other grubs 
mentioned above by the dark reddish brown head which is uniformly 
punctured, with rather deep pits. The under surface of the last abdom- 
inal segment bears many spines which are slightly inclined caiidad, 
the border of the patch of spines intermixed with longer hairs and the 
upper surface of same segment with moderately sparsely placed re- 
cumbent hairs. 

Trichius piger grubs are small and have a pale brown head with an 
inconspicuous reticulation. The dorsal and ventral surfaces of the 
anal segment bear an irregular scattering of short spines and rather 
long hairs. 

Dyscinetus trachypygus has a dark brown head which is incon- 
spicuously reticulate and covered with irregularly placed fine punc- 
tures, in this respect differing from all species mentioned above, except- 
ing StratmguSj the head of which is much more coarsely punctate and 
the species is much larger. The ventral surface of the anal segment 
bears a patch of hooked spines and the upper surface of the same seg- 
ment is covered, excepting along the longitudinal median line, with 
fine hairs, those at the tip being shorter, stouter and more spine-like, 

Fiedb Observations 

The distribution of the many^ species is 'being worked out as, rapidly' 
as the collections being received , will permit. We have records of 
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over 300^000 determined Lachnosiema beetles but there are many 
localities where scarcely any records are represented in our collections 
and many more collections, especially from southern states and from 
various sections of the other states, must be made before we can come 
to definite and satisfactory conclusions for the country as a whole* 
Any one who can collect beetles at trees or lights are urged to so notify 
us that we may offer all assistance possible. Our records, especially 
where continuous collections have been made, are very interesting, 
showing some species to occur at certain elevations, others where 
certain soil conditions exist, while still others are present only where 
foliage of a particular tree is available. Certain species such as tristis^ 
Mrtiadaj frateima, etc., feed largely on hickory and oak, while others, 
usually beetles of the fiisca group, prefer ash, and others, such as 
gibhosa, are general feeders. Lachnosterna vehemens is found at Lafay- 
ette almost exclusively in the bottom land area along the Wabash 
river and although supposed to be a comparatively rare species it is 
the predominant species at Elk Point, South Dakota, as found by Mr. 
C. N. Ainslie and the writer, in the fertile bottom land between the 
Missouri and Sioux rivers. Where we have found it behind the plow or 
in our beetle collections, it has been where the land is low, usually the 
bottom land along a river. Soil conditions also influence the abund- 
ance of certain species. While it is a well known fact that most species 
prefer a timber soil, ” usually a clay loam soil, others have a decidedly 
different preference, for we find L. 'pninina invariably where the soil 
is sandy. 

The time and length of the period of flight for the different species 
of Lachnosterna varies considerably. For instance, at Lafayette, 
gibbosa is one of the first to make its appearance in spring, and the 
last to disappear, and while such species as arcuata and fusca appear 
equally early they disappear more rapidly towards the latter half of 
June. Most of the species appear within a few days after the first 
flight of beetles but the delayed appearance of some species, such as 
implieitaj crenulata and ilicis, is very pronounced, for instance, im- 
plidta seldom makes its appearance until the middle of May and 
disappears' considerably earlier than most species. On the other 
hand, iristis is one of the first species to be found but by the first of 
June it has become a very rare species at both lights and trees. In the 
latitude of Lafayette, beetles first appear^ the latter part of ikpril or 
first of May, usually the former, and reach a maximum abundance 
near or a little after the middle of May, gradually diminishing in 
,, numbers thereafter until July 1, after which date only straggling 
''individuals are to be found. In southern Indiana and farther south, 
certaih'speeies,' such as L. epMUda, burmeisteri, quercus^ gracilis^ etc., 
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do not normally make their appearance until late June, occurring 
throughout the month of July and into August, From these notes it 
will be noticed that certain species are active above ground two months 
or more^ while others disappear after three or four weeks. The longer 
period of existence is due to a longer period of life, and not to a sue™ 
cession of beetles, for in our cages where individual pairs were confined 
the length of life of the beetles coincided with the occurrence of the 
same species out-of-doors. 

It is interesting to note the predominant species in different local- 
ities where grubs are of considerable economic importance. In the 
west — Utah, Idaho and Montana — the Lachnosternas are beginning to 
make their appearance as pests of importance and here the species 
involved is L. duhia. In the southeastern corner of South Dakota, 
the grubs have become very serious pests and here L. vehemens pre- 
dominates. In northeastern Iowa, southwestern Wisconsin and north- 
western Illinois, a center of a very heavy infestation and in an ungla- 
ciated region, we have L. fusca as the predominant species. L. rugosa 
is the dominant species in south central Wisconsin, being confined to 
the glaciated portion of the state, while a little farther to the east, in 
the vicinity of Beaver Dam, L. fusca again becomes the prevalent one. 
In the state forest nurseries of Minnesota and Wisconsin, the former 
at Lake Itasca and the latter at the extreme north border of Wisconsin 
in Vilas County, considerable trouble has been experienced with white 
grubs and at both of these places L. grandis is the predominant species. 
In the southwestern part of Michigan in and about Kalamazoo County 
the 1914 brood was a destructive one and here the predominant species 
is L. Mriicula although fusca is also a common species. South and 
east of this infested district, that is, south of Battle Creek, we have 
another occurrence of hirticula but of a different brood, the date for 
the next flight of beetles in this district being 1916. In the ^^thumb 
district^' of Michigan and on south into Ohio the 1914 brood was very 
important and it is interesting to note that here again in the glaciated 
area L. rugosa is decidedly the predominant species, but going a little 
east into Ohio the species doing the damage are hirticula oind fusca^ the 
former being the more common, according to our observations, in the 
center of the infested area. Continuing eastward into Maryland, 
hirticula again appears as the important species while in the infested 
counties of New York duhia and fusca are the two common ones. 
Going south we find congrua and crassissima are injurious species in 
Missouri while in Kansas wheat is attacked by white grubs mostly of 
the species lanceolata and crassissima- In the central part of Texas 
(Travis County), a great deal: of damage to corn, cotton, and grass- 
lands by grubs of L- torta has been reported; 
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By far the most serious and widespread white grub outbreaks on 
record are those of 1912 and 1915, the beetles for these broods occur- 
ring in the years 1911 and 1914, respectively. The area of these 
infestations included southeastern South Dakota, northwestern and 
northeastern Iowa, southeastern Minnesota, southern Wisconsin, 
northern Illinois, the extreme northwestern corner of Indiana, south- 
western Michigan as well as the eastern portion of that state from the 
“thumb district'' south into Ohio; also many points in the northern 
third of Ohio, western Maryland, northwestern and northeastern 
Pennsylvania, southeastern New York, including Long Island, and 
Connecticut, A less serious outbreak occurred in most of the above 
mentioned territory in 1909, but that of 1912 was very severe while 
the 1915 infestation was even more general and severe to cultivated 
crops, showing a gradual increase in the abundance of grubs and in 
the area infested. Although the grubs were more abundant and showed 
greater damage to cultivated crops in 1915, the grass crops were no- 
ticeably less injured, owing to the excessive rains throughout the sum- 
mer. It was not an uncommon sight to see thirty- or forty-acre fields 
of corn totally destroyed and more often than otherwise the corn fields 
in the infested districts were 50 per cent destroyed. The accom- 
panying photographs (PL 15) give a fair idea of the appearance of 
the infested fields in Wisconsin, Illinois and Iowa, although they do 
not impress one with the great amount of damage actually caused by 
the grubs. The various natural enemies now seem to be making 
headway in controlling the grubs and the crest of this destructive 
brood has probably been reached but it will be many years before the 
brood again becomes normal unless some unforeseen calamity over- 
takes it. 

In 1911 the beetles were extremely abundant and stripped the tim- 
ber of its foliage according to reports and during the latter part of 
May and the first of June in 1914 we made a trip across the northern 
end of Illinois, northeastern Iowa, southern Wisconsin as far north as 
Baraboo, thence east to Milwaukee, and through parts of Michigan, 
and everywhere, excepting in eastern Wisconsin, the timber, which 
consisted chiefly of oak and hickory, was completely stripped of its 
foliage. Only red oak, the maples, conifers and fruit trees were 
left with an appreciable amount of foliage, and the accompanying 
photographs (PL 16) illustrate the degree of defoliation which we found 
in the infested localities. To further illustrate — the beetles were so 
abundant that the dead ones accumulating beneath the lights had to be 
' swept away each morning to prevent' or at 'least modify the terrible 
stench which they produced. At one small town in Wisconsin the beetles 
accumulating beneath the ten arc lights mf' the town' were hauled 'away 
; each' morning fora period of ten days or two weeks, by the wagon load. 
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Natural Enemies 

Insect Enemies op Grubs. — Of the several insect enemies of white 
grubs, the Tiphias and Asilids are the most effective checks, according 
to our observations. In the genus Tiphia are several species attacking 
grubs, and of these we have worked out the life-history of two, neither 
of which has yet been specifically determined. Both have a one-year 
life cycle, passing the winter as larvse wnthin the cocoons, are partheno- 
genetic and paralyze the grub only temporarily, that is, only about 
long enough to deposit an egg. One of the species lays its egg on the 
dorsum of the thoracic segments of the grub while the other lays its 
egg on the underside of the abdominal segments. 

EUs 5-cincto}- and probably several other species of the genus are 
important enemies of the grub iii some localities. The wasp has a 
one-year life cycle, it is not parthenogenetic according to our obser- 
vations, and differs noticeably from Tiphia in that it paralyzes the 
grub completely, a paralyzed grub never coming back to active life 
although it remains inertly alive for several weeks to a month or more. 

Three tachinids are parasitic on the grubs, all attacking it in a 
similar manner. These are Microphthalma disjunda^ which is common 
in the central western states, M. pruinosa^ in the New England states^ 
and Ptilodexia tibialis^ in Texas. 

Of the asilid enemies we have reared but one species, Promachm 
verfebratus, from larvae actually observed feeding on grubs, and in 
certain parts of Wisconsin this is a prominent grub enemy. In the East 
the analogue of this species, according to Doctor Felt’s observations, 
is Promachm fitchii. Both of these species appear to have a three- 
year life cycle, thus following the cycle of the grub. We have reared 
other asilids from grub infested fields but we have no absolute proof 
as to their predaceous habits excepting circumstantial evidence. 

Several species of carabid beetles and their larvae are predaceous 
on white grubs and the rdle they play in the control of grubs is probably 
greater than has heretofore been supposed. 

Three insect enemies of minor importance have been previously 
reported, namely, Pelecinus polyturator, Ophion bifoveolatum, and 
Sparnopolius fulvus^ thus bringing the total number of insect enemies 
of the grub to more than twelve species. 

Insect Enemies of Beetles. — We have reared five dipterous para- 
sites of the adult May-beetles, all of which have been previously re- 
ported as parasitic on May-beetles, and are Pyrgota undata, P, valida,. 
Cryptomeigenm theutis,^ Eutrixa exile, ' and Biomyia lachnosternmA 

^Gahan and Rohwer det. ■ , 

2 Walton det. ' ' ^ 
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The last is the species referred to by Dr. Forbes as Viviana sp. on 
p. 475 of bulletin 116 of the Illinois Agricultural Experiment Station. 

Miscellaneous Enemies. — Spiders are quite predatory on beetles 
often catching them in their webs but not infrequently actually cap- 
turing the beetle as it feeds at night. Mites are very troublesome 
in cages where they attack grubs and occasional!}^ we find them suf- 
ficiently numerous on grubs in the field to cause their death. 

Animals such as skunks and opossums are well-known enemies of 
grubs and do their share towards holding them in check, while many 
birds, and especially crows and blackbirds, are equally well known for 
their fondness for white grubs. 

Diseases. — Four types of grub diseases are known, these being of 
fungus, bacterial, protozoan and nematode origin, respectively. 
Among the fungus diseases the best known are the Cordyceps because 
of the peculiar growth which they cause. The green muscardine 
fungus {Meiarrhizium anisoplice) is almost equally well known as an 
insect fungus disease and although it seems to have been successfully 
used artificially for the control of some insects, it has never proven 
satisfactory nor even given an indication of proving satisfactory 
against white grubs. 

Of the several recognized bacterial diseases none have shown any 
indication of proving effective in the control of the white grub. 

We have observed two outbreaks of a protozoan disease of white 
grubs which has apparently effectively controlled the grub in certain 
localities. It was first observed at Hoopeston, Illinois, by Mr. W* P. 
Flint and the writer (Oct. 1912) and later (Oct. 1915) by the writer at 
Belvidere, Illinois. In both cases the diseased grubs came to the 
surface or to near the surface of the ground where they died. 

At Lancaster, Wisconsin, we found a number of fields in 1915 which 
were apparently cleared or at least practically cleared of grubs by a 
nematode ^Misease/^ an affection which seemed to be assisted greatly 
by the wet season. 

MEraoDs OF Control 

Utilizing Farm Animals. — Hogs have been employed as a means 
of clearing fields of white grubs for many years and where they can 
conveniently be turned into an infested field this is the surest and 
quickest method that may be employed. When the infested field is 
, being plowed, if before the grubs have gone deep into the ground or 
after the grubs have returned to near the surface in the spring, hogs 
should be allowed the run of the field. Likewise chickens and turkeys 
should be trained to follow the plow, harrow, and cultivator in fields 
located near' the farm buildings. 'We have ' known ' of fiftecn-acrq 
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fields being cleared of a heavy infestation of grubs by permitting the 
chickens the run of the field during cultivation. 

Fall Plowing. — Plowing just previous to the time the grubs go 
deep into the ground to pass the T\anter will destroy many of them and 
should be practiced whenever possible but it should not be considered 
a panacea for the grubs. Fall plowing the year the grubs are changing 
to beetles; especially early fall plowing and the sooner after July 15 
the better, is ver}’* effective in destroying the grubs as they are trans- 
forming to pupa3, the pupse. themselves and the recently issued beetles. 
If the cells containing prepupse, pupae and recently issued beetles are 
broken, the insect within will almost invariably be destroyed and it is 
therefore important to use a plow" which will break up the soil as it is 
overturned, or if this is not possible the ground should be deeply 
disked after plowing in order to break up the soil In 1916 early fall 
plowing wfill be especially helpful in the localities where grubs were so 
destructive in 1915 and where entire communities can follow this 
practice much benefit will result. 

Eolation of Crops. — A rotation to avoid grub injury is of greatest 
importance but it is essential that the farmer be acquainted with the 
life-history and habits of the insect in order to intelligently adopt a 
rotation which will not only be effective in preventing grub injury but 
which will be best suited to his conditions. We know the beetles 
prefer a ground covered with vegetation for the deposition of their 
eggs, hence, other conditions being equal, most of the eggs will be laid 
in timothy, blue grass, and small grain fields. Consequently, the year 
following a large flight of beetles, such ground should not be planted 
to the more susceptible crops such as corn and potatoes. On the other 
hand, land which wms in corn or other wide-row crops and kept thor- 
oughly cultivated during the flight of the beetles will ordinarily have 
few grubs and hence such land should be used the following year tor the 
crops most susceptible to grub injury, that is for corn, potatoes, beans, 
etc. A rotation of oats, clover and corn has proven very satisfactory 
in some sections. Our observations indicate that ground with a 
heavy stand of pure clover when the beetles are flying will ordinarily 
contain few grubs since the beetles will not seek such land for egg- 
laying. Clover, if planted in the fall and allowed to make a good 


Explanation op Plate, 14. 

, Plate 14. Lachmsterna grandis grub, L, grandis 9' pupa, c, L. prunim^^ 
^ adult, d, L, gihhom in copula, e, L. arcuaia egg recently,, laid; e fully swollen,''' 
/, L. Bp. grub in prepupal 'stage, gj Jj. giMipsa pupa dn , pupal cell' A, 

several eggs in a ball :of , earth' in a single cavity, i, CoUnis nitida eggs, in 
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growth before the grubs are actively feeding the following summerj is 
a good crop to follow on grub-infested land. Likewise small grain 
crops are not greatly injured by grubs and should be used for grub- 
infested ground in preference to the more susceptible crops such as 
corn. Aside from the rotations mentioned above, it is desirable to so 
arrange the crops that the least amount of land will be in timothy and 
small grain the year the beetles are abundant, and the following year 
to plant corn or other susceptible crops in corn ground or ground which 
was kept thoroughly cultivated during the flight of the beetles the 
year before, and to plant small grain or clover on ground which was in 
these crops the previous year. 

The farmer should plow land suspected of containing grubs previous 
to October 15 the fall following a big flight of beetles and select a crop 
for the following year according to the presence or absence of grubs. 

Miscellaneous Directions. — The collection of the beetles by 
hand or by means of a trap lantern, or by spraying trees upon which 
they feed with an arsenical, has been employed in certain European 
countries and no doubt would prove of value in this country, but to 
be effective it is necessary that entire communities work together and 
adopt the measures. 

Collecting the grubs behind the plow by hand, utilizing boys or 
cheap labor for this purpose, is of much value although similar results 
can be obtained by employing hogs or chickens as mentioned above. 

FURTHER NOTES ON DIPRION SIMILE HARTIG 

By W. E. Britton, State E7itomologistj New Haven, Conn* 

The writer has already called attention in the Journal of Economic 
Entomology (Vol. 8, p. 379, June, 1915), to the occurrence of this 
European pine sawfly in Connecticut. That article will enable one 
to recognize the species, and also points out the possibility that it 
may prove a destructive pest in this country as it is in Europe. He 
now wishes to add a few data collected in the further study of this 
insect since the former article appeared in print. 

Diftion simile is present in Connecticut not only at New Haven^ 
but also at Derby, ten miles westward, at Hartford thirty-seven miles 
northward, and at New Canaan, about thirty miles, and Greenwich 
about fory-five miles, westward. Greenwich and New Canaan are 
border towns adjoining New York state where it may be expected 
that this' insect will soon appear, 

As this sawfly was found to' be /present in five, rather widely separ 
rated localities dn Connecticut,, it, probably /too late lor extermiM*^ 
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tion., and therefore only control measures were put into effect. These 
consisted of a careful inspection in summer and collecting all iarv® 
found; thoroughly spraying with lead arsenate all trees infested; 
another careful inspection in late fall and early winter to gather all 
cocoons from the twigs. 

The insectaiy records were kept by my assistantj Mr. M. P. Zappe^ 
to whom I am indebted for some of the data included in this paper. 

During 1915, two complete generations were reared and a number 
of males of the third .generation emerged late in the fall. Possibly 
another year we may be able to obtain three complete broods, because 
on account of an accident some of the first second-brood larvse died. 
The broods overlap and are rather irregular. Some of the over- 
wintering pupae did not produce adults until after the first generation 
of larvae had matured. If the needles became dry, as is sometimes 
the case with cut twugs, the eggs failed to hatch. Unfertilized eggs 
hatched, and the larvae developed normally to the pupal stage, in 
which condition they are now passing the winter. 

The average length of the larval stage appears to be about thirty 
and one-half days. 

In Connecticut Diprion simile feeds upon the white pine, Pinus 
strobus; the Austrian pine, P. laricio var. amtriaca; the Japanese or 
Bhotan pine, P. excelsa; the Scotch pine, P. sylvestris; the mugho 
pine, P. niontana: P. flexilis and P. densiflora. All newly-hatched 
larvae died when fed on Austrian pine, but after the first instar they 
were able to finish their subsequent development upon this food plant. 
Probably when in need of food this sawfly may attack almost any 
kind of pine and possibly other conifers. 

There is some consolation in learning that Diprion simile is highly 
parasitized, and of the parasites which have been reared up to this 
time, all are native American species; I am indebted to Mr. S. A. 
Rohwer of the Bureau of Entomology for their identification. Of 
152 over-wintering cocoons, 46, or about 31 per cent, were parasitized 
by the Chalcid fly Pachyneuron (Dibrachys) nigrocyaneus Norton. 
One specimen each of Hemiteles titiUs Norton, and a species of Ceram- 
bycohms were obtained. Tachinid eggs are not uncommon upon the 
larvffi and Exorista petiolata Coquillett was reared from the cocoons. 

APIARY INVESTIGATIONS IN MISSOURI 
By L. Haseman, Cdlumbiaj Mo, 

' ' In the past few years the writer has felt the growing need and 
demand on the part of farmers and beekeepers for help along beekeep- 
ing, lines. The state agricultural colleges' for years have been' teaching 
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better agricultural methods and the experiment stations have been 
investigating methods of increasing yidds and maintaining soil fer- 
tility while the beekeepers have received comparatively little help. 
At least these have been the conditions in this state. In some cases 
the profits from bees have helped to send young men and women to the 
University, w'here they have found instruction in almost every subject 
except beekeeping. 

Three years ago the first real instruction in beekeeping was given 
by this department. Along with the development of courses in bee- 
keeping we have begun some investigations and are planning more 
extensive wmrk for the future. 

In Missouri it seems that beekeeping must inevitably resolve itself 
into farm beekeeping. Our natural, climatic and agricultural condi- 
tions all point in the direction of small apiaries if future beekeeping in 
Missouri is to thrive. We do not have conditions for successfully 
maintaining apiaries of hundreds of colonies in any one locality. If 
ten strong colonies of bees will save the honej^ flow in any locality why 
try to maintain an apiary of fifty colonies to accomplish the same end 
and eat up all the profits? Since these conditions prevail with us, we 
have planned, first of all, to “preach the gospek^ of small apiaries, well 
located, with only strong vigorous colonies of bees. Our first investi- 
gations are also planned for like conditions. Along with the prepara- 
tion of our first report on “Farm Beekeeping, now in press, we have 
been studying economical methods of securing a few strong colonies as 
a start and the necessary equipment so as to place beekeeping within 
the reach of every family. A few strong, well cared for colonies of bees 
on every Missouri farm is the remote goal toward which we are working. 

The simple methods of dividing and forming nuclei and the methods 
of queen rearing and requeening are being studied with a view of 
enabling any farmer to build up his apiary. We have demonstrated 
in a modest way in our department apiary that without the expendi- 
ture of much money, any one, who is wnlling to study and work, can 
build up a small apiary and secure both profits and pleasure from it. 
Our colonies are used both for class work and for demonstration pur- 
poses at fairs and yet in the past three unfavorable seasons we have 
built up an apiary of from two to seven excellent stands, and have got- 
ten surplus honey every year, even as much as sixty pounds from one 
of the stronger stands one season. These smaller and simpler things in 
beekeeping are receiving our special attention now for we realize that 
to develop successful farm beekeeping inUhe state we 'must' first reach 
the beekeepers with simple, practical farm methods. The larger 
problems of out-apiaries, wintering in cellars, engine extracting outfits 
and the like have ho place in our present work. " 
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We finely according to Di\ Phillips of the Bureau of Entomology" of 
the U. S. Department of Agriculture, that next to Texas, Missouri is in 
the lead as regards the number of colonies of bees. In round numbers 
we have 40,000 farmers and others keeping bees with a total of 203,569 
colonies. It is with the problems of these forty thousand beekeepers, 
who have on an average five colonies each, that we are now™ vitally 
concerned in order to help make, if possible, not 25 per cent but 100 
per cent of the total number of colonies self-supporting and profitable. 

Of all the important subjects confronting us the one which seems 
most vital and in need of first attention is the whole question of bee 
pasturage. Our honey flows are usually very short and some seasons 
dry weather shuts them off suddenly when they may not open again 
until late in the fall. These are the conditions which make beekeeping 
such a gamble; especially in case of large apiaries. The following 
questions are a few- which we hope to solve within the next few years: 
How many colonies of bees can one profitably keep under different 
surroundings in this state? What are our important honey plants? 
What agricultural crops can we hope to use for bee pasturage? How 
can we make use of much of our waste lands for beekeeping? Is it 
possible to keep a few colonies of bees with profit in spite of unfavorable 
seasons as regards honey flow? Some of these questions have already 
been touched upon but further investigation of them is necessary. 
Some of these investigations will be carried on in cooperation with our 
more progressive and observing beekeepers while the more technical 
studies will be undertaken in the department apiary on the college 
farm at Columbia. 

Rocky hillsides, unfit even for blue grass pasture, will be worked 
over and used for growing different plants of possible value as bee 
pasture. Thousands of acres of Missouri hills now lie idle, much of 
which may under proper treatment serve as profitable bee pasture. 
Along with the investigations of waste lands for bee pasture, tillable 
plots will be used for growing cultivated and wild plants which show 
promise of proving of value as bee pasture. Our principal honey crop, 
white clover, is too susceptible to our hot dry spells in early summer 
and if possible some other crop should be found to serve as a substitute 
for white clover under unfavorable seasons. Sweet clover or ^^bee 
clover^’ as some call it, has already shown promise under our condi- 
tions and it will be investigated thoroughly. 

In cooperation with Missouri beekeepers and the recently incor- 
porated Missouri Apicultural Society, the Entomological Department 
of the University hopes to be able to help develop and direct a more 
intelligent and a more profitable system of beekeeping in the state. 
In;the future, in this state we must have'more inteffigent, intensive and 
'less extensive beekeeping.'. ^ 
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A NEW METHOD OF SUBTERRANEAN FUMIGATION 

By J. S. Houser, Wooster^ Ohio 

Some years since while in the employ of the Cuban Agricultural 
Experiment Station, the writer started an investigation of methods for 
the control of the fungous-growing ant, Atta msularisj known locally 
as the bibijagiia. The studies were interrupted soon after they W'ere 
commenced, and were never completed, but a start was made in the 
development of an unused principle for subterranean fumigation 
which gave evidence of such promise that it has seemed worth while 
to place it on record. 

This ant is to Cuban agriculture and horticulture what the white 
grub is to the northeastern quarter of the United States, i. e.j the 
most generally destructive single insect pest. In passing, it may be 
well to note that the nature of the injury consists in the insects strip- 
ping the foliage from plants, the mutilated leaves being taken to gal- 
leries in the soil where they are used as a media for the growing of the 
fungous gardens. The various species of Citrus leaves seem the pre- 
ferred sorts, but, in the absence of these, a large number of other plants 
are used. Occasionally an entire tree is stripped of its foliage during 
a single night, it being the habit of this insect to confine its marauding 
expeditions to the late afternoon and dark hours of the night. 

The herbage is piled in culture chambers located beneath the surface 
of the ground, the average size being that of one’s two clenched hands. 
In newly established colonies these chambers are few in number and 
are located near the surface of the ground and there is little external 
evidence of the colonies; but in aged, well-established .colonies, the 
ramifications sometimes extend to a depth of eight feet and a large 
mound of earth is thrown up above. Such colonies have a number of 
entrances, some directly above and some a considerable distance away, 
these being reached through tunnels. The mound itself is a perfect 
labyrinth of passageways and fungous gardens, the ants being found 
in all parts of it. Swarming occurs in the spring at which time the new 
queens in immense numbers emerge from the old colonies and establish 
^ new ones. 

Three methods of control have been practiced, briefly described as 
follows: 

(1) The digging out method. — With this process, the formicary is 
excavated and the ants and their fungous gardens are collected and 
burned. It is expensive, laborious and only moderately successful. 

(2) ' ' The carbon bisnlfide fumigation method. — With this, the liquid 
Uisidfide is poured into the openings ;to' the nest and the fumes allowed; 

' ' », '' , ,, ^ ' ' '' AuSA' 
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to settle. The weakness of this method lies in the fact that the soil 
qiiickl}" absorbs the liquid and the fumes are liberated so slowly that a 
small percentage only of the efficiency of the material is realized. 

(3) Fumigation with sulfur fumes. — This process involves the use 
of a special apparatus for generating the sulfur fumes. The funies^ 
generated by a fan or bellows, are introduced under pressure into the 
galleries of the nest. The apparatus is cumbersome and slow to op- 
erate, much time being lost in building the charcoal fires in the gen- 
erator. Moreover, the fumes possess only moderate killing power^ 
and, being lighter than air, are with difficulty forced to the utmost 
parts of the ant-hill. For the same reason, the fumes have a tendency 
to rise and escape just as soon as the pressure above is released. 

The principle of the method of control, used by the writer, consisted 
in forcing vaporized carbon bisulfide into the ant-hill. Stated briefly, 
a jet of air was liberated at the bottom of a volume of carbon bisul- 
fide contained in a closed vessel, and the air, bubbling up through 
the liquid, vaporized the bisulfide. The vapor was then forced 
through a tube out of the generator and down into the galleries of the 
ants. 

Both laboratory and field tests w^ere conducted, the former to de- 
termine the actual killing power of the gas and the latter to determine 
both the killing power and general practicability of the method under 
field conditions. 

For the laboratory tests, the gas generator consisted of a wide- 
mouthed bottle with two glass tubes passing through the cork, one of 
which extended to the bottom of the bottle and the other just through 
the cork. One hundred cc. of Taylor’s Funia carbon bisulfide was 
poured into the bottle and air forced through the long tube. The 
impregnated fumes ivere conducted through a tube to an open-mouthed 
bottle into -which the ants were placed. A uniform pressure of four 
pounds to the square inch was maintained and the air-conducting 
tube w'as just large enough in diameter to prevent the apparatus froin 
bubbling over. A large series of tests were made, wherein lots of four 
or five ants were placed in the bottle for receiving the charged air and 
exact record taken of the time required for each ant to stop movement 
after the gas was introduced. The average was about thirty-three 
seconds for workers and a little less time for soldiers. If the ants 
were left in the bottles they did not revive. 

When the generating cells were arranged in series of three, as was 
anticipated, a little less time ivas required for killing, since the charged 
^ 'sdr .passing from, cell No. 1 carried away a part of the bisulfide of No. 2, 
and: a 'amount of No. 3, 'thus indicating that the air after passing 
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through the three cells was more heavily charged with the bisulfide 
than after passing through one cell only. 

' For the field work, an iron retort was constructed having a quarter- 
inch gas-pipe passing through the lid to the bottom of the apparatus^ 
and an opening near the top to which was joined a rubber hose. The 
other end of the hose was connected to the stem of a metal funnel^ 
placed ill an inverted position over the entrance of the ant hill and 
the earth banked up about the funneFs sides. About twm litres of 
bisulfide was poured into the apparatus and air from a blacksmith^s 
bellows forced through it. Working in fields where there were 
numerous^ newly established colonies, thus necessitating considerable 
moving about, approximately two litres of bisulfide were used per 
day. As compared with the sulfur fumes method, it is more rapid, 
convenient, and, so far as the writer was able to judge, during the 
short time after the w^ork was started that he remained in Cuba, the 
results seemed more lasting. 

The field apparatus was exceedingly crude, and would admit of 
much improvement. An air pump instead of a bellows and a thin 
sheet-metal retort instead of an iron one would both lighten and sim- 
plify the machine. 

Should future studies demonstrate the indicated effectiveness of the 
method described, its usefulness as a means of destroying the Attiine 
ants alone would be rather extensive, since according to Wheeler the 
range of distribution of this tribe is between the 40th parallels, and, 
should the treatment prove effective and practicable against other 
earth-inhabiting ants, its range would be considerably increased. 
Introducing the gas under pressure, the gas being heavier than air, 
and the cheapness of the process, are all points in its favor. 


SOME WORK OF THE EXTENSION ENTOMOLOGIST IN 
KANSAS AND MISSOURI 

By Thos. J. Talbert, Extension Entomologist^ AgricuUuml Extension 
Service^ University of Missouri, Columbia, Mo. 

The chief object of the extension entomologist is to acquaint the 
gardener, the prchardist and the farmer with the practical facts about 
the habits, life-histories, injuries and control of insects. When this 
has been done the producer is more capable of intelligently shaping 
his farm practices in a way that will be unfavorable to the develop- 
ment of injurious insects. He is also more interested in his work, and 
if sprays,, poison bait, or mechanical barriers are necessary to control 
the pests, he knows how to prepare ,and how to use them most effect- 
ively. 
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Field meetings and demonstrations are of great value to the farmers 
because they are able to study the insects in their different stages 
upon their food plants. The farmers learn in the field in a few minutes 
more than any amount of reading or lecture courses could teach them. 
They are also freer to talk and to ask questions when in the field. 
If their interest and attention is aroused in the field, the literature 
on insects and their control appeals to them and they will make a 
study of it wdth the determination of putting into practice the reme- 
dies or control measures suggested. 

The apparent indifference and lack of knowledge on the part of 
many farmers concerning insects is due perhaps to a number of 
causes. Prominent among these is the small size and insignificant 
appearance of many injurious insects. If the pests were as large as 
hogs, sheep, colts or calves no doubt their habits, life-histories and 
control would be well understood by every farmer. The damage and 
ravages of insects are often attributed to floods, storms, droughts, 
lack of soil fertility and the like. It is also a fact that the general 
public knows less about insects than any other branch of agriculture. 
Many coimtry school teachers are not even on speaking terms with 
the chinch bug, Hessian fly or army worm. A few farmers will say : 

There is no use of trying to control the insects, because we have 
always had them with us and we always will have them. We will 
just have to depend upon the weather and the Lord to control 
them — that's all'' 

This indifference and lack of interest in insects is not confined en- 
tirely to farmers. Many business men, professional men, and college 
teachers have no notion whatever of the value of a knowledge of in- 
sects. It is a sort of a general notion among some that a discussion 
of insects is going to be dry and uninteresting and it is not worth 
while any’way. When the subject is handled properly, however, it is 
equally as interesting as any other phase of the extension work. In 
many cases farmers have been heard to say: ^^Well, I am not much 
interested in bugs, I wish we had a man here to talk live stock.'' 
When once the farmers are shown the insects and their work in the 
fields, they are anxious to know more about their habits, life-histories 
and control. They see at once that their health, happiness and pros- 
perity may depend in no small way upon a knowledge of insects. 
Farmers are always immensely interested in a practical discussion on 
ihsebt control ^ 

Some Pbacticae Demonstrations 

About the middle of last June the so-called wheat head armjr worm 
(Meliana albiUnea^ Hbn.) appeared in damaging numbers in many 
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of the wheat fields of central Kansas. Hurry-up telegraph messages 
and long distance telephone calls concerning the army worms poured 
into the office of Professor Dean, head of the Department of Ento- 
mology, Kansas State Agricultural College. 

When the extension entomologist arrived at Nickerson, Kansas^ 
to investigate the trouble, to his surprise about thirty farmers met 
him at the station in automobiles. Many specimens of the worms 
and their vrork upon the wheat were shown. After a brief discussion 
of the pest and the measxues of control at the railroad station, we were 
taken to a wheat field about seven or eight miles from town. Here 
we found about one hundred and twenty-five farmers present and 
after another discussion of the pest we proceeded to the wheat field* 
After a' thorough investigation of several fields it was found that 
most of the w^orms were present along the ravines, around straw piles 
and places where the wheat grew the rankest. 

That afternoon a meeting was held in the town hall at which more 
than two hundred farmers were present. A two-hour discussion of 
the army worm and the Hessian fly held almost every farmer in the 
hall during the warm afternoon. A night meeting was held in a 
neighboring town at which 75 farmers attended. The farmers were 
interested because their wheat was being completely destroyed by 
the worms and they could plainly see that unless something was done 
at once their -wheat crop would be ruined. 

A formal declaration of war was issued against the worms and the 
ammunition used consisted of the poison bran mash made according 
to the Kansas Agricultural College formula, 20 pounds of wheat bran, 

1 pound of Paris green, gallons of water, 3 oranges or 3 lemons 
and 2 quarts of molasses. The poison bran mash was sown broadcast 
in the wheat fields during the later afternoon and at night. In most 
cases it was not necessary to sow the entire fields because the worms 
were often damaging only the rankest growing wheat. An effort was 
made, however, to sow the poison bran wherever the worms were 
numerous enough to cause any noticeable injury. 

More than two hundred farmers made use of the poison bran mash 
on that evening and out of about half that nuthber reporting the 
following morning every one said that the poison bran mash was 
almost 100 per cent effective. It was difficult to find a single live 
worm where the bran was sown. The dead worms were so thick over 
the surface of the ground that it was difficult to make a shoe track 
without crushing a half dozen or more worms. Dne' farmer in describe 
ing the results said: hunted an hour in my wheat field this morning,:' 

to find a live worm. ' ' , In all I found .one and it ,died while I was watching ; 
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, heat was almost completely destroyed in the badly 
' 3 where the poison bran mash was not sown* 

Hessian Fly Campaign in Missouei 

aon of Missouri was covered in the campaign against 
ig August and September. More than sixty meetings 
I about three thousand farmers studied the fly and learned 
ts habits and the methods of controlling it. The insect 
,t first hand in its different stages in the fields and valuable 
ind data was obtained. 

inning the idea was to acquaint the wheat-growers with 
idaptations and characteristics of the insect, believing 
cnowledge would help them combat the pest. With this 
ly meetings were held in the old wheat fields where it 
possible to study the Hessian fly in the egg, maggoty 
adult stages. Here in a few minutes the farmers were 
more about the fly than any amount of reading or lec- 
‘possibly teach them. 

pry field meeting the farmers seemed freer to ask ques- 
l^eat deal inore interest was manifested than is usually 
ae schoolhouse or lecture room. It was said many times 
owers that they had learned more about insects during 
) minutes spent in the wheat field than they ever knew 

etings were held in the fields where the farmers were 
heat, filling the silo or making hay. In some cases the 
yas discussed with individuals or with groups of four or 
I the farmers present had been reached, while at other 
i'ifarmers were addressed at the noon hour. In this way 
5 did not interfere with their work. By means of samples 
stubble and volunteer wheat the discussions were made as 
possible. 

lOolB and high schools were visited. The pupils were 
pteans of charts and field specimens the life history of the 
its habits and the best methods of controlling it. After 
0 it was common to hear the farmers say: “Well, if I had 
||ch about the fly last year as I do now it would have saved 
l^xmdred dollars.^^ 

employed last year by the Kansas State Agricultural 
pension Entomologist and on the first of August, 1915, 
|| similar position with the Missouri College of Agriculture. 
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AN INVESTIGATION OF THE SUPPOSED IMMUNITY OF 
SOME VARIETIES OF WHEAT TO THE ATTACK OF 

HESSIAN FLY 

By L. Haseman, Coluinhia^ Mo. 

It is a well-known fact that some varieties of trees and other plants 
possess a greater or less degree of immunity to certain diseases and 
insect pests^ while other similar varieties or strains are Yerj suscep- 
tible to them. This is true not only of the plants themselves but also 
of some fruits and seeds. Among practical farmers and grain breeders 
there is a general impression that some strains of wheat are less af- 
fected by smut, rust and Hessian fly. If this is the case, other things 
being equal, that strain which has tendencies toward immunity would 
seem to be the one to grow. However, there are many other factors 
which must be considered. 

The variety of w^heat which is most susceptible to fly attack may 
possibly be more hardy, and more given to stooling and in this way it 
may perhaps yield more grain than other varieties less severely at- 
tacked by the fly. In other words one variety may be able to furnish 
food for a large crop of flies and yet yield more grain than a second less 
susceptible variety. Since the farmer is after 3delds, he wants to grow 
that variety" which for his localitjq gives the greatest yield. The 
Hessian fl^q while a most destructive pest of wheat, can, with proper 
farm practices, be kept entirety under control. Under such condi- 
tions the use of resistant strains proves of but little value. However, 
where less careful systems of farming are in force, great good would 
come from the development and use of a heavy ^delding, resistant 
strain of wheat. 

For the past few years the Hessian fly has been unusually abundant 
in the Mississippi Valley and in spite of all that we have been able to 
do in this state the annual loss from the fl}^ has been severe. This 
inability to secure the needed cooperation of all farmers in some 
sections for controlling the fly through practical farm practices has 
led us to undertake this investigation. If we can find among our stand- 
ard or new varieties of wheat one or more which will stand up better 
under fly attack, and give even onty a small percentage more yield 
the work will not have been in vain. 

The investigation has been under way for onty one season and 
comparatively little real valuable data has been gotten. Our plan 
first of all is to determine whether or not the fly really breeds more 
abundantly in some varieties than in others. If it does we have at 
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least something definite to work on. On the other hand, if the fly is 
found to breed in equal numbers in the different varieties there is 
still the possibility that some of the varieties will be able to resist the 
effects of the fly better than others. 

Studies are being made to determine whether or not physiological 
differences in plants of the different varieties; chemical composition 
of the sap; ash content and other factors associated with the plant 
itself, tend to make plants of one variety more attractive to the fly. 
Such factors as stooling, hardiness of plants and strength of stalky 
wiiicli may tend to help the plant resist the work of the pest, are also 
being investigated. In the end the subject of yield must be con- 
sidered. Much valuable data on comparative yields of the standard 
varieties, in different sections of the state both for fly-years and fly- 
free years are available from the records of the Department of Farm 
Crops, but additional records will be secured from carefully laid out 
plots where the factor of fly injury alone will be considered. 

Result of First Year’s Work. — In_, the first year’s work only 
three varieties of wheat ■were used: Fultz, Fulcaster and a supposed 
fly-immune variety developed by a farmer. The plots were sown side 
by side the 24th of October, 1914 . The soil was rich and had stood 
idle the previous summer. The plot was a quarter of a mile from the 
nearest wheat and a mile from badly infested wheat. The late date of 
sowing, together with the distance from infested wheat, prevented 
the fly from appearing in it in the fall. In order to make sure that some 
fly would be present in it in the spring, infested volunteer wheat was 
collected and evenly distributed in small piles about the plots on 
April 10, 1915. Two days later flies were found on the wheat and the 
plots became severely infested. 

On May 1, maggots were found to be abundant in all three of the 
plots and on May 3 the first flax-seed stages 'svexe found. On May 
10, samples of wheat were collected at random from the three plots 
and counts made to determine the number of larvae and “flaxseeds” 
present. From these counts the following data was secured: 


Variety Per Cent of Greatest Number Average 'Number 

' Stools Infested in a Single Stool per Stool 

Fultz.......... 68 18 2.72 

Fulcaster.. 66 8 1.46 

Check 64 12 1.7 


In Fulcaster the infestation was more general, though decidedly 
lighter than in the other two varieties. Fultz was decidedly the most 
heavily infested which agrees with the observations of practical 
farmers. The check or supposed immune variety was slightly more 
heavilyinfested than Fulcaster. 
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A second set of samples were collected on June 18 , whicli gave the 
following data : 


¥ariety No. of Maggots Flax» Parasit- Emerged 

Stools seeds ized 

Fultz.......... 100 92 69 12 3 

Fulcaster 100 11 23 4 6 

Check 100 0 21 0 3 


Here again Fultz showed a decidedly heavier yield of maggots and 
flaxseeds’^ while the check variety showed fewer than Fulcaster. 
In all three of the varieties there was a smaller total number of mag- 
gots and “flaxseeds” than on May 10. Some had emerged to form a 
partial second spring brood and the wheat was all badly lodged which 
with the excessive rainfall made it difldcult to collect all the “flaxseeds” 
when the samples were gathered. 

From this data it seems unquestionable that some varieties become 
more severely attacked by the fly than do other varieties. Fulcaster 
shows decided tendencies toward immunity as compared with Fultz 
in this test at least. This data also show that a supposed highly 
immune variety may in reality be as badly attacked as some of our 
standard varieties. 

In connection with the studies on the stooling properties of the 
three varieties under consideration, counts were made on June 26. 
From these counts the following data were secured: 

Variety Average Number of Stools per 

Plant 


Fultz 4.39 

Fulcaster 3.71 

Check 3.67 


In this particular experiment Fultz which was the most severely 
infested showed a slight increase of stools, though not enough to 
counter-balance the greater supply of flies which it was called on to 
feed. 

Lodging. — Observations on the tendencies of the three varieties to 
lodge showed that there was little difference between Fultz and Ful- 
caster but the check variety practically all lodged. In all of the varie- 
ties lodging was very severe as would naturally be expected from the 
extent of infestations. 

Ash. Content op Plants and Straw. — ^Determinations of the ash 
content of the different varieties have been made to see if it varies 
materially in the three varieties and also if it perhaps ' may be a factor 
in attracting or repelling the fly. Analyses’have been made of young 
wheat plants taken when the fall brood of maggots were at work; also 
of the mature straw. ; These analyses do not show>ny wery material 
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difference but may prove to be of interest. Further studies are to 
be made along this line. The analyses gave the following data: 


Variety Per cent Ash. in Per cent Ash. 

Young Plants in Straw 

Fultz.............. 15.146 5.147 

Fulcaster 15 .379 4 . 598 

Check ' 14.796 4.751 


The extent of infestation in the 'three varieties seems to vary di- 
rectly with the ash content. 

Yield. — Our records on yield for the first year’s work are unsatis- 
factory though they give some light on the comparative yields of the 
three varieties under investigation- A plague of English sparrows 
interfered with the data on total yields. Representative heads were 
collected on June 26 and weighed. 


Variety No. of Heads Weight Weight per 

100 Heads 

Fulcaster ' 371 334 grams 90.03 grams 

Fultz 439 324 grams 73.80 grams 

Check 367 273 grams 74,38 grams 


Fulcaster far outweighed both the other varieties. It is a bearded 
variety, hoiveverj which perhaps accounts for part of the extra weight. 
These heads were not threshed since the main crop was lost. 

Physiological Studies of Plants. — ^In connection with inves- 
tigations by the Department of Botany on the smuts and rusts of 
wheat, observations are being made with a view of detecting any struc- 
tural difference in the plant of the standard varieties of wheat. These 
data will also be of value in connection with this work and will be 
available later. 

Plans for Second Year’s Work. — ^This "work is being continued 
and this 3 ?'ear the following varieties are being used on a larger scale: 
Harvest King, Beechwood Hybrid, Check mixed, Mediterranean, 
Deitz, Turkey, Check pure, Fulcaster, Fultz, Michigan Amber and Pool. 
Sowings have been made early and late to determine what effect it 
has on the and on the wheat itself as regards winter injiuy. The 
investigation this j^ear will also include data on these varieties in 
the experimental fields of the Department of Farm Crops both here 
at Columbia and at the substations over the state. This it is hoped 
will enable us to present more really valuable data on this subject 
^ another je&v. 

Conclusion. — From the first year the only important conclusion 
that has been reached, is that some varieties of wheat are more severely 
; "attacked by the' fly than others. The data at hand is insufficient for 
definite conclusions regarding the other subjects under investigation. 
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THE SMALL PINK CORN WORM (BATRACHEDRA RILEYI 

WALSO IN MISSISSIPPI 

By R. W. Harned, Agricultural College, Mississippi 

During the past fourteen months the small pink corn worm^ Bat-- 
racMdra rileyi Wals., has attracted more attention than aiiy^ other 
insect pest occurring in Mississippi. During the nine years that the 
writer has been in the state, he has observed these small pink larvae 
on several occasions feeding in injured cotton bolls, in old corn cobs^ 
.and in corn that had previously been damaged by other insects. 
During November and December 1914 the writer received hundreds 
of complaints in regard to the work of this insect in stored corn. 
Letters came every day, telephone calls for help were many, and the 
extension workers of the college stated that at many farmers^ meetings 
the principal topic of discussion among the farmers was the so-called 
“new pink worm'' or “pink weevil" of corn. It may be of interest 
to note that most of the correspondents who sent these insects to us 
were from the central part of the state. Attala county contains the 
.geographical center of the state. Over 75 per cent of the complaints 
in 1914 came from Attala and four counties adjoining it. Although 
these insects occurred in all parts of the state it was only in these 
central counties that they were numerous enough to do very serious 
damage. However, a year later or during the past three months 
(October to December 1915), dozens of complaints have been received 
in regard to these insects damaging corn from over forty different 
counties. The accompanying maps show the localities fi’om which 
"the worms were received with records of their damage to corn in 1914 
and in 1915. Briefly the situation is this : In the fall of 1914 the worms 
caused very serious loss to corn over a limited area in central Missis- 
sippi but were to be found in corn in all parts of the state; in the fall 
^of 1915 their damage was greatly reduced in central Mississippi but 
increased considerably in other sections of the state although in no 
section did they cause as much loss as in the central counties in 1914. 

There is no doubt in the writer's mind but that the damage caused 
by the pink worms has often been greatly exaggerated but his own 
observations have convinced him that this species has done more 
damage to corn during October, November, and December of both 
1914 and 1915 than all other insects combined. A few quotations 
from correspondents' letters will show. how some of the farmers have, 
regarded this 'insect: 



2% 


JOUENAL OF ECONOMIC ENTOMOLOGY 


[Vol. 9 





Aprils ^16] 


HARNED: PINK BOLL WORM 


297 


“We are in the midst of a bad fix in our neighborhood. There is a small pink 
worm eating the corn. It appears in the end of the ear and eats back as it goes. 
It does not take long to ruin the ear. ' ’ 

“We have discovered a small red worm that is destroying the corn. They begin 
in the grain next to the cob and eat the kernel up.” 

“They enter the grain at the little end next to the cob and eat the grain up. Some 
farmers report that cribs of corn have been destroyed. Investigations show that 
they are in all cribs of corn. . . 

“They appear to be worse in damaged corn but are found in sound corn.” 

“I find a small pink worm in nearly every grain. They seem to work from tip 
to butt.” 

. . is eating up the corn in this section after it has been harvested and put 
into the crib.” 

“Practically all the corn in this section is infested more or less. ” 

“They have eaten some of the corn entirely up. They are very common throughout 
this county.’^ 

. . is eating everybodies^ corn in this country. ” 

“Every crib in this community is infested.” 

. . is eating up the corn here after it is cribbed. They are in all the cribs 

here. One man told me he had 500 bushels and would take $5.00 for it. ” 

“In the fifty years I have been farming I have never (before) found these worms 
in corn. They are general throughout this section.” 

Although the small pink corn worm has apparently never before 
attracted as much attention as it has recently in Mississippi it has 
probably long been a pest of minor importance but usually mistaken 
for some other insect. Walsinghain^ described this species in 1882 
from specimens “bred from rotten cotton-bolls.’^ Chittenden^ gives 
us the first record of it as a corn insect. In 1897 he reared moths from 
larvse both in cotton-bolls and in corn from the field sent from Texas 
by Mr. E. A. Schwarz. Chittenden also brings out the fact that this 
is the insect mentioned by Townend Glover in 1855, 1856, and 1877 
as occurring in the corn fields of the South and as attacking corn in 
the husk. He gives it the name of “Glover’s grain moth” and quotes 
Glover as stating “that the larvse 'appear to attack corn out of the 
field as well as in,’ and th%t the insect lives in injured cotton bolls.” 
In 1909 Swezey ^ shows that in Hawaii they have quite general feeding 
habits. Among other things he says: “Once I found them very 
numerous in sweet corn ears, feeding on the silks, inner husks, pith, 
and other parts of the cob. I have also seen them in ears of field 
corn, eating into the kernels of corn and into the cob.” In 1911 
Tucker ^ records these larvae as feeding in old corn stalks in Louisiana, 
especially rotting, rain-soaked stalks. He also frequently found this 

i Trans. Am. Ent. Soc., X, p. 198. 

Btil. 8 n, s.j Biv.'Of Ent,, U. S. D. A., p.'33, ' 

Hawaiian Sugar Planters, Sta., Biv. Ent. BuL 6i, ^ 

Caiaadian ' Entomologist, XLIII, p. 2,8. 
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species in green corn stalks and in ear tips where they were associated 
with or followed other insects. 

Only a brief summary of some of our observations can be given at 
this time: 1. The worms were found in every corn field observed 
during the autumn months of 1914 and 1915. 2. The number of 
ears infested with this species in the different fields examined varied 
from 10 per cent to 99 per cent. 3. The worms appeared to be more 
numerous in corn grown on hill lands than on bottom lands. Even 
in fields containing both hill and bottom land, the worms were more 
numerous in the corn growing on the high land. (This is probably 
due to the better condition of the corn from the bottom lands.) 4. In- 
general early maturing corn contained fewer worms than late corn. 5. 
Although the worms appeared most numerous in the stored corn 
during November and December, a few were present as late as April 1. 
6. These worms are most numerous in ears of corn that have been 
damaged by the corn-ear worm, or by other insects, and in imperfect 
ears; but many perfect ears that show’^ed no sign of other injury 
were found to contain a few of these worms. 7. The tips of the 
ears are most likely to be infested but the worms may be found at 
any part of the ears or in the cobs. 8. The number of worms was- 
apparently greatly reduced by the cold weather of January 1915 
when the temperature dropped below 10 degrees F. on several nights. 
9. During the fall of 1915 large numbers of dead larvae have been found. 
The cause of their dying has not been determined definitely. 10. The 
worms eat the corn grains by finishing grains that have been partially 
devoured by other insects, especially near the tips of the ears; by 
entering them from the cob and leaving only an outer shell; by tun- 
nelling through several grains in a row; by eating the tips next to the 
cob of several grains in a row; by eating the outer parts of several 
grains in a row just beneath the husks; by feeding between the rows 
and eating parts of the grains of two rows. 11. Sorghum and Kafir 
corn heads on the college farm were badly infested with the worms 
in July and August 1915. Specimens in Kafir corn heads from Quit- 
man, Mississippi, sent to Washington were determined as this species 
by Dr. F. H. Chittenden. 12. The worms have been counted from 
several hundred ears. In December 1915, Mr. G. F. Arnold carefully 
counted the worms in 74 ears taken at random. He found an average 
of 4 VsT worms to the ear. Twenty-four of these ears contained no 
worms. The worst infestation was in a small ear of poor corn that 
contained 50 pink worms, 2 in grains of corn, 27 between grains, and 
21 in the cob. The next worst ear contained 41 worms, 13 in as 
'many grains, 20 between grains, and 8 in, the cob. 
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COOPERATION IN THE ESTABLISHMENT OF STATE 
QUARANTINES 

By J. Edward TayloRj State HoriicuUuml Inspector, Salt Lale City, Utah 

As the establishment and enforcement of quaTantines is included in 
most crop pest laws, some observations in connection with their opera- 
tion should be of interest to the members of this association although 
the necessity for state quarantines was very much lessened by the 
creation of the Federal Horticultural Board and it is to this source 
that we must look for maximum protection from introduced crop pests. 
From personal experience it would seem that our first duty is to get 
the Federal Board to take action. If this fails, state quarantines 
should be established under the most urgent conditions and should 
include such commodities as a reasonable effort wall allow us to effect- 
ively control. 

In our ever expanding and complicated commercial system, state 
lines are being rapidly erased. A single state is too small a unit to 
prevent traffic in staple commodities. The facilities at the disposal 
of most state quarantine officers are entirely inadequate when matched 
against commercial interests affected by quarantine measures. It is, 
therefore, important that the various states which are threatened by 
invasion of insect pests or plant diseases get together and close up the 
avenues of invasion as tightly as possible — a task which one state can 
hardly accomplish. Too many of our state quarantines are a delusion 
and a serious reflection on the general principle of pest dispersion. 

The quarantines established against the state of Utah by the states 
of Arizona, California, Idaho, ^ Montana and Oregon on account of the 
alfalfa weevil which infests this state have given the writer an oppor- 
tunity of observing the practical operation and effectiveness of state 
quarantines. In the light of scientific investigations which have been 
made, relative to the spread of the alfalfa weevil, not one of these 
quarantines, as a whole, is justified, and no state is getting protection 
from the alfalfa weevil by their establishment. We have had the 
weevil in Utah for approximately twelve years and although the 
infested area is being extended gradually by the insects flying and 
crawling, there is not a single instance where a colony of weevils has 
become established at any distance from the previously infested points. 
If ordinary commercial traffic had been a factor in extending infesta- 

^ In fairness to the state of Idaho it should be said that their quarantine was forced 
upon them by the authoriti^ of California who made this one of the conditions upon 
which part of Idaho was released from ,.the general quarantine which originally in-™ 
eluded both Idaho and Utah.^ . , ' ’ ' ' . 
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tioii there would have been out-breaks at points considerably be}- oiid 
the infested area. The introduction in Utah, presumably from Europe, 
is the only known case where such transportation occurred, and we do 
not know how this happened. 

A careful investigation made by the U. S. Bureau of Entomology, in 
codperation with the authorities of Utah, of the possibilities of alfalfa 
w^eevil being carried in commercial shipments, especiall}" of alfalfa 
seed, nursery stock, fruits and vegetables, has been made, covering a 
period of three years. These investigations show that the only danger 
of spreading alfalfa weevil is by shipping alfalfa hay or any produce 
which has been handled in contact with it between the 15th of July 
and the beginning of winter and there is no case on record where such 
transportation of the weevil has occurred. Early potatoes are prac- 
tically the only crop that presents mj danger from this source, and it 
is an easy matter to handle this crop in such a w^ay as to eliminate all 
risk. 

The alfalfa weevil being a comparatively new pest as far as America 
is concerned, it is not surprising that states, establishing embargoes 
in the beginning, acted largely on fear and supposition and conse- 
quently established quarantines which are irrational and more or less 
arbitrary. Such quarantines as have already been established show a 
lack of cooperation betw^^een states as is indicated by the following 
digest of existing embargoes: 

Nuesery Stock: 

Arizona — ^Entrance prohibited. 

Calif oiida — Nursery stock must be packed in fresh shavings, excelsior or other 
suitable pacldng (except tule, hay, and straw), and containers and cars 
must be fumigated with potassium cyanide, both at point of origin and 
delivery. Must be consigned to a quarantine officer designated by State 
Commissioner of Horticulture, who vill fumigate as for alfalfa seed. 

Idaho — Same instructions in packing as California, except tule hay can be used 
if fumigated and accompanied by an official certificate of fumigation. 

■ Montana — Prohibited unless accompanied by an official certificate of fumigation. 

Oregon — Hay, straw, tule, grass and forage plants must not be used in packing 
any nursery stock shipped into Oregon. * 

Fruits and Vegetables: 

Arizona — Entrance of fruit prohibited. No restriction on vegetables. 

Montana— Entrance prohibited from April to October inclusive (excepting that 
after August 1, fruits and vegetables may be shipped from points where 
inspection service is maintained by State Horticultural Inspector of Utah, 
all shipments to be handled under special arrangement and to bear an 
. official certificate of inspection), 

,JNo restriction in' other states.) 

,A»a»a'Seed:-, ; 

' Arizona-^-Entrahce prohibited. 
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California—Seed must be enclosed in weevil tight contamers seamless (sacks) 
consigned to a quarantine officer, at a place designated by the State Com- 
missioner of Horticulture, of California, for disinfection at cost of consignee 
or owner. After disinfection seed will be released upon payment of charges, 
Idaho — Same as California. ^ 

Montana — Must be fumigated at point of shipment and be accompanied by an 
official certificate. 

Oregon — Entrance prohibited. 

HaYj All Ivinds; 

Entrance prohibited (all states). 

Straw: 

Arizona — ^Entrance prohibited. 

California — Entrance prohibited. 

Idaho — Entrance prohibited. 

IMontana — (Excludes only forage crops). 

Oregon — Entrance prohibited. 

Bees in Hive: 

Arizona — No restrictions. 

California — ^Entrance prohibited. 

Idaho — ^Entrance prohibited. 

Montana — No restriction. 

Oregon — Must not be packed in hay, straw, tule, weeds or forage crops. 
Household Goods: 

Arizona — Must be inspected and accompanied by an official certificate of inspec- 
tion made under oath. 

(No restrictions in other states.) 

Litostock: 

Arizona — Special arrangements must be made with the ^izona State Entomol- 
ogist before shipments are made, and in any ease must be transferred to 
clean cars before crossing the state line. 

California — Hay and straw must not be used in cattle cars. 

Idaho — Same as California. 

Montana — No restrictions. 

Oregon — Hay, straw, grass and forage crops of all kinds must not be used in 
cattle cars. 

Grain: 

Arizona — ^Entrance prohibited.' 

(No restrictions in other states.) 

It will be noted that some serious items of commerce are included in 
the em.bargoes. Utah p|:oduces a surplus of nursery stock,, fruits, 
•vegetables, alfalfa seed and live stock which is marketed in surrounding 
states and well established lines of commercial traffic In some of the 
commodities were suddenly stopped with consequent serious financial- 
loss and disturbance' to the business interests of both states. 

The quarantine on fruits ■ and vegetables going into' the state , of 
Montana furnishes 'the 'best' illustration, of-'some of ^the evil effects, of;., 
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the quarantine system. The points principally affected are from Ogden 
north to the Utah state line where much of the planting for the last 
twenty-five years has been made with the idea of supplying the Mon- 
tana market. The production of berries and bush fruits^ which of 
necessity must go into nearby markets, is large throughout this section. 
The matter of readjusting the market for the fruit, etc., which had 
otherwise gone into Montana has caused a demoralization in the 
remaining local markets and a consequent serious financial loss. The 
competition of the Utah fruit in the Montana markets wms from Oregon 
and Washington, but with the establishment of the quarantine, fruits 
and vegetables from Utah were shut out, and although the quarantine 
has since been modified, the Montana market has been lost to the 
growers of this state with no gain to Montana in the way of protection 
from the alfalfa w^eevil. 

Another very serious injustice has been done to the state of Utah 
by including alfalfa seed in quarantine measures. When we refer to 
alfalfa weevil, the average layman and seedsman immediately associate 
it wdth a large group of w^eevils which infest seed of all kinds and figure 
naturally that it is a seed weevil. As a matter of fact it has nothing 
whatever to do with alfalfa seed and is never in any way associated 
with it and yet it has been the cause of a very vital prejudice against 
Utah seed in certain markets. 

Under-ground routes have been established to a limited extent so 
that the object of the quarantine was defeated. The quarantine of 
Utah alfalfa seed had the effect of cutting the price of Utah seed in one 
of the states from thirteen cents to eight cents per pound, while the 
price of seed from the surrounding states, of course, was not affected. 
The result was that Utah seed immediately lost its identity as a Utah 
product and was shipped by way of other states into states having 
quarantines at the full market price. If the transportation of quaran- 
tined articles had presented any danger, the evil was far greater by the 
under-ground route than if the goods had gone through the usual lines 
of traffic wffiere they could be protected by an inspection system. Ex- 
perience with these quarantines shows above all things that where 
there is no cooperation between states none of them gets the protection 
which the quarantine anticipates.. 

The establishment of irrational and arbitrary quarantines, especially 
where they affect important items of commerce, is apt to lead to retali- 
atory measures being adopted by commercial interests which are 
affected and increases the danger of spreading the pest by incendiary 
measures through districts which seek 'by means of their quarantines 
-to;, /'keep , it ' out. There are some cases on record where incendiary 
method^' : have "been adopted by commercial interests for their own 
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gain and this should be seriously considered where quarantine meaS” 
ures are framed. From a practical standpoint the writer does not 
hesitate to say that if state Cjuarantines are to be effective, the closest 
cooperation between affected states must be established, and their 
effect on well established lines of commerce be seriously considered 
before tliej are promulgated. 


CONTROL OF THE VARIEGATED CUTWORM IN VENTURA 
COUNTY, CALIFORNIA! 

By G. E. BenseLj Collaborator j Truck Crop and Stored Product Insect Jnvesiigatiomf 

U. S. Dept, of Agriculture 

Recent Injury 

The variegated cutworm (Peridroma fnargaritosa (saucia) Hiibii.) 
is widely distributed in Ventura County, California, and has done con- 
siderable damage in the last year (1914) to the sugar beet crop. The 
first serious outbreak occurred in April, 1913, when about three hun- 
dred acres of young beets were cut off just beneath the surface of the 
ground. These dark browm ‘‘worms’^ were observed concealing them- 
selves an inch or two underground during the day time, where in a 
dormant stage near the attacked plants they were read}" to emerge 
on the return of night. It was also noticed that they generally fol- 
lowed the rows of beets, that very few fed during the day and that 
most of the damage w^as done during the night and early mornings 
The depredation is completed in so short a time that only preventive 
remedies could be recommended. The entire field was destroyed in 
less than four days. This field was summer-fallowed the previous 
year and the last generation evidently had deposited their eggs on 
the volunteer vegetation and this outbreak was the result of over- 
wintering larvae. This field w^'as replanted but the cutworms destroyed 
the stand. It was then decided to postpone the second replanting 
whth the object in mind that possibly the cutworms would, in the mean- 
time, mature, enter the earth, and pupate. This supposition proved 
t!rue and the third stand was unmolested. Unfortunately a second 
serious outbreak occurred in the same field about six weeks later* 
This time large beets were attacked and completely stripped. Only 
the stems were left untouched; even the roots were considerabljr dam- 
aged. The cutworms eat more ravenously during cool and foggy 
weather; hot sunshine checks to a large extent their ravages. The 
yield of the affected field was considerably reduced and very likely the 
sugar content of the beet was also materially reduced, as the elabora- 
tion of; the sugar occurs in thC' leaves, which were largely damaged* 

! Fublisheci by permission of the Secretary, U.;S* Pept. of A^cuitnre* ^ ' 
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Natural Enemies 

x4iiiong natural enemies ' observed were two species of Calosoma ^ 
semilmve Lee. and cancellatum Esch. which contributed to the destruc- 
tion of this cutworm. Although predaceous insects and parasites— 
among which the Ichneumonidse must be mentioned^ — destroy an- 
nually a great number of cutwmrms, practical remedies must be found 
to help these natural enemies in the control of this pest. 

Methods of Control 

111 some cases i^olliiig a young stand of beets has been very successful, 
in other eases no benefit was derived from this operation. If the stand 
of beets is completely destroyed or not worth saving, the cheapest and 
best way is to replant the crop, but at least three to four weeks must 
elapse between the two plantings. Local conditions must, naturally, 
be taken into consideration. In the season of 1914 no damage by 
cutworms to young beets was reported. April 20 was the date of the 
first outbreak on beets. These already had large foliage upon which 
spraying with arsenicals w^as tested. 

Control by Gasoline Poweb-Sprayer 

A gasoline power sprayer provided with a fifty-gallon barrel and one 
horsepower gasoline engine capable of maintaining while spraying a 
pressure of about one hundred and twenty pounds was used. This 
outfit was mounted on a light wagon with adjustable axles in order to 
circulate between sixteen and eighteen-inch rows of beets. Two men 
were required to handle the spraying outfit; one to drive and the other 
to attend the pump, watch the nozzles and prepare the mixture. The 
poison was applied at the rate of two pounds of Paris green to fifty 
gallons of water with the addition of one pound of molasses in order to 
render the solution more adhesive. Two or even three applications 
were required to check the work of the cutworms and these applications 
were made at an interval of four days, ilfter the second application, 
the voracit 3 " of the cutworms decreased considerably. This device 
covered four rows of beets and sprayed about ten acres of beets in a 
day at the following cost: 


Depreciation of apparatus $0,35 

Gasoline ^ 0.25 

Ten lbs. Paris green ^ ' 2,00 

Two bowes and two men , 0.50 


: $0,10 

This is approximately $0.90 per acre for each application. 

^ Mi the msmd is'' MnicospUm' purgatm B&j. ' A’;'' a, 
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Control by Dry Paris Green 

Tlie dry application of Paris green by means of a special arrangement 
on the ordinary horse cultivator was also tested. This method appar- 
ently gives a more uneven distribution of the Paris green but has the 
advantage of giving an extra cultivation to the suffering beets which 
undoubtedly stimulates their growTh and thus increases the resistance 
of the weakened plants. The dry application wms made early in the 
morning while the leaves wnre still damp in order to cause the poison 
to adhere better to the foliage. The tops of the sprayed beets were 
fed to cattle during the summer and no bad effects were reported. 

Ditching 

The writer also recommends that around the adjoining fields a 
ditch about one and one-half feet deep should be plowed as the cut- 
worms are known, under certain conditions, to acquire the marching 
habit although this has never occurred so far in this locality. The 
ditch should be constructed wdth steep sides so that the cutworms 
cannot climb out and are obliged to travel along the bottom of the 
ditch and gather in holes placed along the bottom about forty feet 
apart. 

Trapping Moths bj Lights 

Besides the above-mentioned remedies another preventive remedy 
was tried which has been used on a large scale in Germany and Russia — 
the trapping of the adults or moths by means of light traps. In the 
various infested districts eight large electric arc lamps of 3,000 candle 
power each were installed, burning four kilowatt-hours a night of 
nine hours at a cost of approximately thirty cents a night. In the 
districts where no electric current was available a Milburn portable 
500 C. P. acetylene gas light consuming about ten pounds calcium 
carbide at five cents a pound, or fifty cents a night, was used. Under- 
neath these lights and at a distance of about' ten inches a shallow gal- 
vanized iron pan four feet in diameter is set on a wood platform six 
feet above the ground. This pan contains water covered with a light 
coat of oil. The moths captured were counted every morning and a 
total of 96,046 moths were captured by the Arnold Dump trap light: 
Ail the electric light traps were placed upon the platforms of the sugar- 
beet unloading dumps which are about twelve feet above the ground. 
The 96,046 moths were caught during thirty-six nights at a cost of 
117.28 (144 kilowatt hours at twelve cents) or approximately at a cost, 
of twenty cents a thousand. The number of 'moths captured varies 
peatly ,with the 'weather conditions at night. An essential condition, 
for success is, that, the night should be warm, quiet, and dark*. . I):Uri|ip; 
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periods of drought or fogs the moths are difficult to capture. Besides 
the eight large lights^ twenty-four small light traps were installed by 
individual farmers. These small lights captured about one thousand 
moths during a favorable night. The total number of moths captured 
reached the phenomenal figure of 1,000,000 during the season of 1914 
at a cost not exceeding twenty-five cents a thousand. 

Many entomologists consider this method impractical, claiming 
that the females are captured after having deposited their eggs and 
that oviposition occurs immediately after the issuance of the moth. 
There is no doubt that the traps yield more males than females and 
that a large portion of females have already oviposited but the wniter 
does not believe that the eggs are deposited immediately after the 
emergence. Copulation usually takes place very shortly after the 
appearance of the moths and the writer believes that several days may 
elapse after the moths appear before all of the eggs are laid. Mr. J. E. 
Graf, of the Bureau of Entomology, examined last year many captured 
moths and found that about 22 per cent were gravid females. 

To sum up, the writer’s experience shows that the treatment herein 
mentioned is worth the slight expense and although it cannot entirely 
control the cutworm plague it has extensively contributed to that end. 


PARASITISM AMONG THE LARV^ OF THE MEDITERRANEAN 
FRUIT-FLY (C. CAPITATA) IN HAWAII DURING 1915 

By E. A. Back and C. E. Pembekton, Bureau of Entomology 

Entomologists interested in the control of insect pests by natural 
agencies are already aware of the most excellent z^esults obtained in 
the Hawaiian Islands from the introduction of parasites of the sugar 
cane leaf hopper (Perkinsiella sacckaricida) and of the sugar cane borer 
{Rhabdocnemis obsairus). They will therefore follow with unusual 
interest the progress made by the parasites of the Mediterranean 
fruit-fly (Ceratitis capitaia) introduced by Messrs. F. Silvestri, D. T. 
Fullaway and J. C. Bridwell from Africa and Australia under the 
auspices of the Hawaiian Board of Agriculture and Forestry. 

The Mediterranean fruit-fly, since its introduction at Honolulu 
from Australia about 1910, has spread to all the important islands of 
the Hawaiian group, and, because of the great variety of its host 
fruits, an equitable climate, and peeuEar physical conditions of the 
country, has not only seriously checked the horticultural develop- 
ment of the Islands,' but haS' succeeded :in 'withstanding all ' attempts 
directed at its control by artificial measures. 






Sprayer used in sugar beet fields for variegated cutworm at Oxnard, Calif. (Original) 





April J '16] JOURNAL OF KCONOAIIC ENTUMOLOOY Plate IK 







April, ’16] 


JOLTiNAI. UF ECONUAIIC EXTOMOLoGY 


Plate Kf 



Acet-yiene gas globe and trough for capturing cutworm moths at. Oxnard, 
Calif, (Original) 
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While the export trade of the Islands in fruits except the banana 
and pineapple has been destroyed by the horticultural quarantines 
following the advent of this pest, it is hoped that the introduced para- 
sites ma}" be sufficiently effective to make possible the growing 
for home consumption of certain fruits now always badly infested. 

Having undertaken an investigation of the Mediterranean fruit-fly 
in Hawaii for the Bureau of Entomolog 3 ^ in 1912, the writers have had 
an excellent opportunity to follow'- the progress of parasitism of this 
pest. Their work during 1912 and 1913 makes it absolutely certain 
that no parasitism existed among the eggs, larva? or pupse. up to the 
time wdien Dr. Silvestri arrived with his parasites. In their paper 
entitled ^‘Parasitism among the Larvie of the Mediterranean Fruit- 
fly (C. capitaia) in Hawaii during 1914/' published in the Report of 
the Hawaiian Board of Agriculture and Forestiy for the biennial 
period ending December 31, 1914, the waiters gave a large number of 
percentages of parasitism obtained during their biological work. The 
present paper records similar data obtained during the year 1915. 

As shown by the reports of the Hawaiian Board of Agriculture 
and Forestry, the South African Opkis hmnilis and the Australian 
Diachmma iryoni were introduced by Dr. Silvestri as a result of the 
first parasite expedition to West Africa, while Tetrasiichus giffardi 
and Diachasma fullawayi are the results of the Fullaway-Bridwell 
Expedition to West Africa. For a full account of these expeditions 
see the Report for the year 1913-1914, and Bulletin No. 3 of the Ha- 
waiian Board of Agriculture and Forestry. 

For the information of the reader it should be stated that a few 
specimens of 0. humilis and D. iryoni were liberated in the Kona 
coffee district on June 13, 1913, but in Honolulu neither parasite was 
liberated until December 1913, when colonies of 0. humilis were lib- 
erated, No D. iryoni were liberated in Honolulu until early in 1915. 
Between October 27 and December 31, 1914, Mr. D. T, Fullaway re- 
ports having liberated 14,450 specimens of T. giffardi on the Island 
of Oahu and 2,800 in the Kona and Hilo districts of the Island of 
Hawaii. Of D. fullawayi during the same period but thirty-five 
specimens were liberated on the windward side of the Island of Oahu, 
and 195 specimens in the Kona district, Island of Hawaii. Although 
many more liberations were made during 1915, it is evident that the 
percentages of parasitism of D. fullawayi and T. giffardi recorded in 
Tables I, II and III represent the establishment and control exerted 
by these parasites during the first year after their liberation, both in 
Honolulu, and in 'the Kona district of 'the Island of Hawaii; while 
those nf 0. humilu md D. iryoni represent' the contirol ' exerted, ,by. 
"these two parasites 'during their' 'second year' after establishment in the 
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Kona district of Hawaii, but in Honolulu during the second year of 
0. humilis and the first year of D. tnjoni. 

The data in Table I are interesting for several reasons. Although 
large numbers of T. giffardi have been liberated in the Kona district, 
no specimens of this parasite were bred from larvse developing in the 
coffee cherries. All infested coffee cherries were picked from the tree 


Tahle I. Percentage of Parasitism among C. capiiata LARViB Developing in Coffee Cherries (Coffea arahica). 
Growing in Kona District, Hawaii 


i 

Locality ! 

Date of 
Larval 

Emergence ■ 

Total No. 
Pup® 

Yielding | 
Adults or 
Parasites 

Percentage of Parasitism 

Opius 

humilis 

1 

' Diaci 

tryoni 

lasma 

full- 
awayi ; 

Tetras- 

tichus 

giffardi 

Total 

Kaiualiu^. 

1/15-16 

126 

j 

97.6 

o.s : 

O.S 


99.2 

“ 

1/lG-lS 

123 

92.7 

0.8 

— 

— 

93.5 

Kainaliu 

2/2 - 3 

29 

65.5 

3.4 

_ 

__ 

68.9 

“ 

2/3 - S 

147 

59.1 

1.3 

“ 

— 

60.4 

Kainalui. 

2/6 - S 

54 1 

85.3 

9.3 

— 

— 

94.6 

“ 

2/8 -10 

86 i 

86.0 

1,2 

— 

— 

87.2 

Kainaliu 

3/15-18 

60 ; 

92.0 

— 

— 


92.0 

“ 

3/18-19 i 

81 j 

85.1 

— 


— • 

85.1 


6/18-19 

46 i 

63.0 

30.4 





93 4 


6/19-20 

05 

50.7 

41.5 



92.2 

“ 

6/20-21 

107 

56.0 

32.7 

— 

— 1 

88.7 

Hortaimau 

1/16-lS 

223 

64.1 

1.8 

, — 


66.9 

“ 

l/lS-20 

193 

56.5 

4.7 


— 

61.2 

Honaunau 

1/19-20 

29 

82.8 

3.4 

— 


86.2 

“ 

1/20-25 

127 

44.1 

0.8 



44.9 

Honaunau 

2/2 - 3 

237 

49.3 

4.6 ; 



53.9 

“ 

2/3-8 

514 

28.9 

7.5 1 

— 

— 

36.4 

Honaunau 

2/9 -10 

210 

64.2 

4.7 


— 

68.9 

Honaunau 

3/19-24 

i 430 

73.9 

0.6 

— 

— 

74.5 

Honaunau 

3/24-26 

128 

81.2 

— 

--- 


81.2 

“ 

3/26-27 

105 

76.1 

0.9 

— 


77.0 

Honaunau 

6/17-18 

! 109 

46.7 

40.3 

_ 


87.0 

“ 

6/18-19 

222 

38.2 

47.2 ■ 

— 

— 

85.4 

“ 

6/19-20 

282 

40.0 

49.6 

_ : 


89.6 



6/20-21 

529 

33.6 

44.6 

— ' 

— 

78.2 

Honaunau. 

9/19-20 

43 

13.9 

65.1 



79.0 

“ 

9/20-21 

122 

10.6 

69.6 i 



80.2 

it 

9/21-22 

96 

7.2 

56.2 ; 

— 1 

— 

63,4 

Kealakefcua. 

2/6 - 8 

82 

79.0 

_ 



79.0 

Kmlakekua. ' 

6/16-18 

305 

31.4 

23.9 i 



55.3 

U 

6/18-19 

285 

18.9 

29.1 



48.0 

it 

6/19-20 

465 

19.7 

36.5 



56.2 

^ 

6/20-21 

605 

7.4 

22.7 

— 


30.1 

Keafekkekro. 

9/18-19 

34 

17.6 

67.6 

— 

— 

85,2 

' '"** ' ' 

9/19-20 

39 

23.0 

56.4 



79.4 

** ' 

9/20-21 

91 

37.3 

48.3 


— 

85.6 


9/21-22 

173 ' 

24.8 

42.7 

— 


'67.5 


i Eadb locality i^corJed m Tables 1, 11 aad III reprwents a separate lot of froit from TW-liiob ktrie were seemed, and 
,tte fibi mdt W is'tl|ij;p^:»tage of paramtism of tbe first larv® emergmg. 'Hacb ditto mark, r®r^ 

seats tbe s«oad, thwd or fourth lots of larvae 'emerpig firom the same sample of fruit between the dates Indcated. ' 
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aiid not from tlie ground. One specimen of D. fullaivayi was reared 
from larvae collected in coffee during January, or about one month after 
the first liberation of this parasite in Kona. The most interesting 
development, however, in the coffee section seems to be the gradual 
change taking place in the ratio of control exerted by the 0. htiniilis 
and jD. tryoni shown by the March, June and September data. This 
increase in effectiveness of tryoni seems to be taking place without 
producing an increase in the total parasitism, but at the expense of 
0. humilis. The percentages of parasitism among larvse developing 
in. kamani nuts (Table II) and other host fruits (Table III) show fewer 
negative results than those recorded for 1914. D. fullawayi appears 
to be very efficient in parasitizing larvae in coffee cherries in Honolulu, 
and bids fair to outstrip the earlier introduced 0. humilis. From larvae 
reared from one lot of kamani nuts all four parasites are reared. From 
the general observations of the writers, it would appear that T. gifardi 
may prove a most valuable parasite in supplementing the good done 
by humiliSj tryoni^ and fullawayi. While all four species of parasites 
attack only the medium and w^ell grown larvae, kurnilis, tryoni and 
fullawayi are most active in parasitizing the mature larva while the 
host fruits are still attached to the trees. Although Mr. E. M. Ehr- 
horn has observed one specimen of 0. hmyiilis hovering over fallen 
Strawberry Guavas {Psidium cattleyanuyn), the writers have never ob- 
served humilis, tryoni or fullawayi attempting to oviposit in larvae 
within fallen fruits. On the other hand, specimens of T. gifardi have 
been taken from the channels in the pulp of well decayed kamani nuts 
made by fruit-fly larvae, and observations in the laboratory have 
proved that the adult female Tetrastichiis will enter kamani nuts 
through breaks in the pulp and attack larvae. As many as seventeen 
punctures have been counted in a single larvae from which were dis- 
sected forty-one Tetrastichus eggs. Laboratory data have shown that 
the heaviest parasitism, especially during the warmer seasons of the 
year, when larval development and emergence is rapid, is to be found 
among the larvae emerging during the first one or two days after the 
host fruits have been gathered. Since humilis, tryoni and fullawayi 
do not oviposit, or at most but slightly, in larvae in fallen fruits, while 
Tetrastichus does to a much greater extent, it is to be expected that 
gifardi will be able to parasitize, as they become mature, those 
larvae that were either unhatched or very young when the host fruit 
fell from the tree. In this connection, it is interesting to note that the 
highest percentages of parasitism due to Tetrastichus are shown in 
Table II, developing among larvae bred from kamani nuts — a fruit 
always gathered from the ground. * 
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Table IL Percentage of Paeasitism among C . capitaia Lakv.e Developing in Kamani Nuts (Terminalia catappa) 

Growing in HoNOLTiLTr. T. H. 


Locality 

Date of 
Larval 
Emergence 

i 

1 Total No. 
Pupse 
Yielding 
Adults or 
Parasites 

1 Percentage of Parasitism 

! 

Opius 

humilis 

Diackasma 

X • full- 
tryoni 

awayi 

i 

Tetras- 

tichus 

giffardi 

■ 

Total 

1112 9tli Ave 

0/27-10/4 

15 

fi 0 




r> 6 

Waiald Road 

10/8 - 13 

58 


— 



0.0 

Ainahau 

10/22- 25 

22 

9.1 

— 

4.6 


13.7 

Aiaahau 

10/29-11/1 

176 

12.0 


— 

— 

12.0 

Moana Hotel 

11/27- 29 

32 

3.1 

— 



3.1 


0/2.5-10/1 

4 

100 0 


.. 


too 0 

317 Ricliard St 

10/8 - 11 

16 

43.7 

— 

— 

6.3 

60.0 

“ 

10/11- 13 

37 

32.4 

2.6 

— 


35.0 

317RieliardSt 

10/12- 15 

22 

31.8 


— 

4.5 

36.3 

“ 

10/15- IS 

12 

8,4 

— 

8.4 


16.8 


10/15- 18 

42 

43. 



4,7 

47 7 


10/18- 20 

132 

30. 

1.5 



31.5 

317 Eieb^ird St 

10/16- 18 

20 

80.8 

3.9 


7.7 

92.4 

“ 

10/18- 20 

71 

63.4 

4.2 

— 

4.2 

71.8 

317 RieLard St 

10/19- 22 

31 

54.8 

— 


3.2 

58.0 

317 Ricliard St 

10/23- 25 

71 

74.6 

— 


7.0 

81.6 

Lunalilo and Piikoi St 

9/28-10/1 

109 

53.3 


— 

— 

53.3 

1327 Piikoi St 

10/2 - 6 

53 

24.5 


— 

__ 

24.5 

1327 Piikoi St 

10/15- 18 

61 

62.3 

— 

_ 


62.3 

1327 Piikoi St 

10/30-11/1 

82 

82.6 

4.9 

1.7 

1.7 

90.9 

“ 

11/1- 3 

106 

70. 

6.6 

— 


76.6 

Auld Lane 

10/14- 18 

24 

66.7 

— 

— 


66,7 

Pawaa Junetion 

9/30-10/2 

19 

— 

— 


16.8 

16.8 

“ 

10/2 - 4 

38 

5.2 

__ 


5.3 

10.5 

Pawaa Junction 

10/8 - 11 

10 

— 

_ 

— 

40.0 

40.0 

Pawaa Junction 

10/16- 25 

120 

0.8 



— 

0.8 

Tlnion St 

10/29-11/1 

115 

48.7 

_ 


1.7 

; 50.4 

Queens Hospital 

9/28-10/1 

65 

53.7 

— 


— 

' 53.7 

Queens Hospital 

9/30-10/4 

■ 163 

39.2 

1.2 


11.7 

52.1 

“ 

10/4 - 6 

143 

19.6 

7.0 

— 

0.7 

27.3 

“ 

10/U- 13 

7 


— 


' 14,3 

14.3 

Queens Hospital 

10/5 - 0 

8 

13. 

50.0 

— 

12.0 

75.0 

“ 

10/6 - U 

98 

31.6 

36.7 

— 

3,1 

71.4 

Queens Hospital. 

10/12- 15 

19 

47.4 

5.3 




52.7 


10/15- 18 

8 

25.0 

— 

12.5 

37.5 

Capitol Gardena 

9/28-10/1 

11 

45.5 



_ 

45.5 

Nuuana Cemetery 

9/29-10/2 

4 





0.0 

2030 Nuuana St 

9/30-10/4 

3 

33.3 

— 

_ 

• __ 

33.3 

2425 Nuuanu St 

10/12- 16 

5 

60.0 

20.0 

__ 


80.0 

'2425 Nuuanu St 

10/20- 22 

131 

30.6 

4.9 

— 


35.5 

Judd and Liliha St 

00 

I 

5 

20.0 

_ 



20.0 

407 Judd St.. 

9/30-10/n 

50 

— 

— 

-- 


0.0 

407 Judd St 

10/12- 22 

76 



— 


0.0 

407 Judd St 

10/14- 25 

369 

0.3 

“ 



0.3 

eOUuddSt 

9/3CL10/4 

23 



— 

4.3 

4.3 

001 Judd St 

10/14- 25 

16 

-- 

— 

_ 


0.0 

Queen Emma Park 

9/29-10/4 

114 

1.7 

— 


--- 

1,7 

'Queen Emma Park, 

10/8 -10/13 

187 

0.5 

' „ 

— 

— 

0,5 

Hipa'NTOana. . 

10/15- 17 

7 . 

0 

14.3 

— 

— 

14,3 
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Table IIL Percentage of Papasitism among C. capiiata Last.e Developing in \Ariot:s Host Fruits Grown 

LN HoNOLTTLT', T. H. 


i Percentage of Parasitism 


. Host 

Fruits 

■ 

Locality 

Date of 
Larval 
Emergence 

No. 

Pup® j 
Yielding | 
Adults j 
or Par- j 
asitea | 

i 

Opius 1 
humilis | 

j 

Diachasma 

1 

try- 1 full- 
oni , awayi 

Tetras- 

tichus 

giSardi 

Total 

Eugeuiai 

St. Clements Ch 

9/30-10/4 

9 

23.2 






23.2 

u 

11 

10/4 - 8 

54 

i.s 

— 

3.6 

5T5 

10.9 

*i 


9/29-10/4 

16 

6,2 





6.2 



9/28-10/1 

3 

33.3 

_ 





33.3 

Strawberry Guava. . 

1804 College St 

9/30-10/4 

14 

42.9 


— 

__ 

42.9 


Queen Emma Pk 

9/29-10/11 

10 

“ 

— 

— 

— 

0.0 

MimuBops elengi . . . 

Queens Hospital 

10/23- 25 

47 

S.5 

— 

4.3 

— 

12.8 



10/20- 22 

84 

23. S 

— 

— 



23.8 



10/26- 27 

55 

22.0 






22.0 


601, Judd St 

10/14-10/25 

16 

6.2 





0.2 


1119 Qtb St 

10/21- 23 

14 






— 

0.0 



10/23- 25 

71 

8.4 



4.2 



12.6 




10/25- 29 

382 

5,2 

— 



5.2 


“ 

10/29-11/1 

95 

_ 

1.1 

— 

— 

1.1 

CHnese Oranges’^ . . . 

Punahou 

9/28-10/1 

44 

4.0 

~ 

— 

— 

4.5 


Punahou 

10/2 - 4 

8 

50. 

— 

— 

— 

50. 


Punabou 

10/11- 13 

5 

40. ' 

— 

— 


40. 


Punabou | 

10/16- 18 

10 

40, 

— 

— 

— 

40. 


Punabou 

10/19- 22 

4 

50. 

— 

__ 

— 

50. 


Punabou 

10/13- 15 

7 

— 

29.6 

-- 


29.6 


1427 Alexander : 

10/14- IS 

IS 

17.9 

— 

__ 


17.9 


“ 

10/19- 22 

16 

25. 

— 


_ 

25. 

, 

Ahua Lane 

9/29-10/4 

35 

11,4 



— 

11.4 


248 Makee St, 

9/29-10/1 

22 

36.4 

— 

— 

— 

30.4 


Kaneloa Lane 

10/7 - 18 

40 

2.5 

— 

— 

— 

2.5 


Pauoa Valley 

10/21- 25 

12 

33.3 

— 

— 

— 

83.3 

OoiTfe® - r 

Upper Manoa. .......... 

10/13- 15 

22 

22.8 



63.6 



86.4 



10/15- 20 

16 

6.2 

12.4 


— 

18.6 


1527 Makiki St 

9/30-10/6 

3 

33-3 

— 

— 


33.3 


“ 

10/6 - 11 

59 

1.7 

1.7 

__ 


3.4 


1578 Liiso St 

10/12- 6 

195 

35.9 


18.0 

— 

53.9 


1578 Luso St 

10/21- 23 

37 

78.4 

— 

16.2 

— 

04.6 


Pauoa Valley. ... .... 

10/2 - 4 

67 

50.0 

— 

— 


50.0 


" 

10/4 - 6 

140 

■2.1 

— 

1.5 


3.6 


Pauoa Valley 

10/21- 23 

37 

11.1 


78.0 


89.1 


“ 

10/23- 25 

102 

16.6 

— 

69,6 

— 

86.2 


Queens Hospital 

10/26- 27 

11 

27.2 

■— 

36.3 


63.5' 


Wasbington PI 

10/26- 29 

21 

02.0 

— 

38.0 

. 

100.1) 


i Eugenia michelii. 2 Jiterrhm carambola. ® Psidium cattkyanum, ^ BmchQHa »p. 

^Ep^n^ashtea, ^ Psidium gmyam. Ciirm japonica. ^ Coffea arabica. 


While it is far too early to draw any conclusions regarding the ul- 
timate effectiveness of these introduced parasites, data for 1914 and 
1915 show that all four parasites have successfully established them- 
selves, and are already promising much as a factor in the control of 
Hawaii^s worst fruit pest, and form a basis for the study of the Rela- 
tionship between the parasites in their struggle for^ existence during 
the years to come. ' 
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SOME GRASS-FEEDING MEALY-BUGS (COCCIB^) 

By T. D, A. CoCKERELLj XJniveTsitqj of Colorado 

I am indebted to Mr. P. H. Timberiake for some 'beautiful mounts of 
certain grass-feeding mealy-bugs, which he wishes to mention by name 
in an account of the parasites raised from them. They prove to belong 
to the group of Pseudococciis neomexicaiixis (Tinsle}^)^ but to differ from 
any previously described. 

Pseudococcus iimberlalcei n. sp. 

Female. Body elongate^ 2,016 microns long and 800 broad, as mounted; scattered 
hairs and many small round glands, but no lateral patches of bristles; caudal region 
with many glands, of two sizes, large and ring-like, and small with a distinctly cylin- 
drical form; antennae wide apart (167 microns), 8-joint ed; labium 112 microns long 
and 72 broad at base; legs with long hairs, on under side of middle femur are seven 
long hairs (75 microns), in two rovrs; no denticle on claw; anal ring with six bristles, 
145 microns long; long bristles of caudal lobes about 195 microns. The following 
measurements are in microns: middle leg, femur with trochanter, 250; tibia, 187; 
tarsus (without claw), 80. Antennal joints: (1) 45-47, (2) 50, (3) 42, (4) 32-35y 
(5) 35-40, (6) 32-35, (7) 37, (8) 80. 

Mr. Timberlake’s field notes are as follows: 

^^'On salt marsh grass, Millbrae, California (near San Francisco), 
Oct. 14, 1915. Half-grown specimens or larger were found in ex- 
posed situations on blades or at axils of the blades, and females with 
egg-masses on the same parts of the plant. The lateral and caudal 
secretions of the active females closely resemble those of Pseudococcus 
citrophilus Clausen figured on p. 20, Calif. Exp. Station Bull. 258. 
(I made comparison with figure given as soon as I got back from the 
field.) The egg-mass or sac is rather compactly matted, about 4 mm. 
long and 1.5 in diameter, and the exhausted female lies exposed at 
one endd’ 

The anteniise agree with those of P. neomexicmms, but the other 
characters are distinctive. The species is easily known from P* 
salinus CHL (which may be found in quantity on grass at the edge of 
the low cliff at the Scripps Institution at La Jolla, California) by the 
much longer bristles of anal ring and caudal bristles, as well as by the 
shorter first three antennal joints. 

Mr. Timberlake sent for comparison a slide marked Pseudococcus 
(Essig), on Elpmm, Ventura, Calif., Oct. 20, 1914 (C. P. 
Olaiisen).^' This is said to be the species described from examples 
with 7-jointed anteniiae as Ripersia smithii Essig; Mr. Clausen found 
that a considerable proportion of the specimens had 7-jointed antenna, 
but 8-jomted specimens were notTare. The insect is a tmePseudomc-- 
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€USj but very distinct from P. timherlakei^ especially’ in tlie character 
of the aiiteniioe. The following measurements in microns are from the 
specimen sent to me: hind tibia, 375; hind tarsus (without claw) 117; 
hairs of anal ring, about 125; long caudal ])ristles about ISO; antennal 
joints, (1) 80, (2) 80, (3) 60, (4) 57, (5) 62, (6) 55, (7) 47, (8) 107. This 
is certainly not salinus; it appears to be related to P. ‘marifinvus 
(Elirhorn). 

Fseudococens neomexicaniis var. idahends n. war. 

Female. Length 4.5 mm., width 2 mm.; claws mthout denticle, all the cligitules 
slender. Agrees in general Math neoniexicamis, but third antennal joint much shorter 
than second, and equal mtli 4, 5 and 6. The following measurements are in microns; 
hairs of anal ring about 107; long caudal bristles about 150; middle leg, femur with 
trochanter, 195; tibia, 160, tarsus (without claw), 75; width of femur, 40; antenna! 
joints, (1) 42, (2) 42-45, (3) 25, (4) 25-27, (5) 25-27, (6) 25, (7) 35, (8) 72. CoHected 
Sept. 3, 1915. 

Mr. Timbeiiake’s field notes are as follows: 

“On Elyfniis. Salt Lake City, Utah. This species was first noticed 
by me about the middle of July, but no collection was made until 
Aug. 14. Other collections were made Sept. 3, Sept. 20 and Nov. 23. 
All the larger specimens tvere found concealed between the sheaths 
and the stem, and hence they could not be observed in an undisturbed 
condition. Apparently when the females reached a fairly large size 
(about half growm) they became enclosed in rather thin cottony sacs 
of rather close texture. A female that was removed from its situs and 
placed in a vial, soon entirely enclosed itself in a cilindrical cottony 
mass about 6 mm. long and 2 mm. in diameter. Tliis sac was ap- 
parently much more abundantly developed and certainly considerably 
more fluffy than in specimens taken from the stems. Those in stems 
were of course much flattened and the cottony secretion pressed to- 
gether. A female wuth egg-mass of 103 eggs, collected on Nov. 23, 
w’-as found at one end of sac, and not covered up, at least when leaf- 
sheath was torn away; neither were the eggs entirely covered up, 
but the cottony fibers being sticky (but not viscid) tenaciously held 
the eggs in place. The body coloration was not noted, certainly not 
striking, and if I remember right pale yellowish. The females re- 
moved from their sacs were covered with a thin white meal, and nearly 
destitute of the usual lateral and caudal secretions. The exhausted 
female found on Nov, 23 turned dull, dark, crimson-brown when 
boiled in KOH, The egg was described as pale yellowish-brown, 
darker at one end, about A mm. long by .2 mm. diameter.'^ 

True P. neomexicanus, common in northern New Mexico, lives under- 
ground on roots of grass, and is tended by Lasius. 
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Scientific Notes 

Hew Jersey Mosquito Association Meets. This organization, which has for its- 
object the ehminatioii of the mosquito from the standpoint of human comfort and the-' 
attendant property values, held its third annual meeting on the 17tli and 18th of 
February. As might be expected from its pm-pose the membership is composed of 
business and professional men of all sorts. To become a member it is merely neces- 
sary to iiiforni the proper persons that one wishes to become connected with the- 
movement. No dues or assessments are levied upon the individual members and the 
necessary expenses are borne by the organizations which belong to it. . 

The program of this meeting included five speakers, who were professionally 
connected with the practical work; eleven, who were identified with it as members of 
directing boards; two who were responsible for the state work and the correlation 
of the wnrk of the county units; three who I'epresented the taxq)ayers w'ho receive the 
benefits and pa}" the bills; one, w-ho represented the Interstate Anti-mosquito Com- 
mittee; and one, w"ho represented the mosquito 'work of the country as a whole. 

One member of the first gi’oup, Mr. James E. Brooks, showed that dikes, tide gates,, 
and trenching, drain shut-in areas of salt marsh, which the ordinary trenching wiU' 
not protect, in such a fashion that no serious emergence of mosquitoes takes place. 
Another member, Mr. William Delaney, pointed out that pumps are necessary on 
certain enclosed marshes that have shrunken below the sea level, and that a twelve- 
inch, low-head, motor-driven, centrifugal pump with necessary trenching removed' 
the water from 800 acres of bad breeding marsh in such a fashion that no serious- 
emergence could occur. 

Another member of this group, Mr. Harold I. Eaton, showed that the average- 
acre cost of salt marsh trenching for 12,000 acres drained in the last three years was- 
$4, and that the price exclusive of administration expense had been reduced from 
S5.22 in 1913 to 82.75 in 1915. Another member, Mr. Russell W. Gies, showed that 
the average per capita cost of county-wide mosquito control work was about 12 cents. 
Another, Mr. John Dobbins, pointed out the methods, which four years’ experience 
in the practical work had proven to be best for fresh water mosquito control. 

The members of the second group, Dr. William Edgar Darnall, Mr. E. B. Walden,. 
Mr. Joseph Camp, Mr. Spencer MiUer, Dr. H. H. Brinkerhoff, Mr. Charles Deshler,. 
Mr. Ira Barrows, Mr. Walter Hudson, Mr. Robert F. Engle and Mr. Louis J. Rich- 
ards, confined their statements to the status of the practical work in the counties- 
which they represented. 

The first member of the third group, Dr. Jacob G. Lipman, pointed out the tremen- 
dous agricultural and urban development which awaits the satisfactory control of the* 
mosquito pest. The second, Dr. Thomas J. Headlee, pointed out the various prob- 
lems of the New Jersey mosquito’s natural history and control that have been recently- 
solved and some of those which still await solution. 

The members of the fourth group, Mr. Thomas Mathias, Mr. E. Morgan Barradale,. 
and Mr, John N. Cady, devoted their attention to the results of the work (which they 
said were good) and the esteem (which they said was high) in which it is held by those- 
who pay the bills. 

Dr. Haven Emerson, commissioner of health for New York City, and member of 
the fifth group, outlined the work of this committee as one of correlating the mosquito* 
control work of Connecticut, New Jersey and New York. 

I)r. L. O. Howard discouraged the use of bats as a means of mosquito control in- 
Hew Jersey on the ground that natural conditions did not favor the attempt. He- 
set' forth tfa^^ work' of King connecting Anopheles punctipennis Say. with the carnage- 
'of malaria,:' and. gave a brief account of , the, Bureau’s work Against the malarial mos- 
';'quito' in the' lowor Idississippi valley. 
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Tiie following officers were elected for the ensuing year: President^ William Edgar 
Darnallj D.^ Atlantic City; first vice-president, H. PI. Brinkerhoff, M. B., Jersey 
City; second vice-president, Robert F. Engle, Beach Haven; secretarj^-treasurer, 
Thomas J. Headlee, Ph.D., New Brunswick. 

The proceedings will be published. 

Conference of Officials "Engaged in. Oipsy Moth Work. A coTfierexice oi Officials 
Engaged in Gipsy Moth Work was held in Boston on February 15, 1916. Dr. L, O, 
Howard, chief of the Bureau of Entomology, presided and the following officials and 
visitors were present. 

Dr. C. Gordon Hewitt, Dominion Entomologist, Ottawa, Canada. 

Mr. John D. Tothifi, Field Officer, Entomological Branch, Fredricton, N. B. 

Mr. L. S. McLaine, Field Officer, Entomological Branch, Fredricton, N. B. 

Mr. G. E. Sanders, Field Officer, Entomological Branch, Annapolis Royal, N. S. 

Mr. E. J. Gadey, Special Agent, in Charge of Gipsy Moth Work, Pojrtland, Me. 

Prof. W. C. OT^iane, Deputy Commissioner, In Charge of Moth Work, Durham, 
N. H. 

Mr. W. O. Osgood, Assistant in Gipsy Moth Work, Durham, N. H. 

Mr. H. L. Bailey, In Charge of Suppression of Insect Pests, Bradford, ¥t. 

Dr. H. T. Fernald, State Inspector of Nurseries, Amherst, Mass. 

Mr. R. PI. Allen, Assistant Inspector of Nurseries, Boston, Mass. 

Mt, C. O. Bailey, Secretary, Massachusetts State Forester, Boston, Mass. 

Mr. George A. Smith, Assistant, Massachusetts State Forester, Boston, Mass. 

Mr. Paul D. Kneeiand, Assistant, Massachusetts State Forester, Boston, Mass. 

Mr. Harry B. Ramsey, District Moth Superintendent, Worcester, Mass. 

Mr. Harold L. Neale, City Forester, Worcester, Mass. 

Mr. Alien Chamberlain, Massachusetts Forestry Association, Boston, Mass. 

Mr. Harry Horovitz, Assistant Entomologist, Providence, R. I. 

Mr. I. W. Davis, Assistant Entomologist, New Haven, Conn. 

Dr. G. G. Atwood, Chief, Bureau of Horticulture, Albany, N. Y. 

Mr. Harry B. Weiss, Assistant Entomologist, New Brunswick, N. J. 

Mr. E. R. Sasscer, Chief Inspector, Federal Horticuitui-al Board, Washington, D. G. 

Mr. R. I, Smith, Quarantine Inspector, Federal Horticultural Board, Boston, Mass. 

The following assistants of the Bureau of Entomology, engaged on Gipsy Moth 
Investigations, “were also present: A. F. Burgess, J. W. Chapman, G. E. Clement, 
C. W. Colims, S. S. Crossman, R. W. Glaser, H. L. McIntyre, C, W. Minott, Willis 
Muni'o, D. M. Rogers, C. W. StockweU,, J. N. Summers and L. H. Worthley. 

The meeting w'-as called for the purpose of conferring on gipsy moth and browu-taii 
moth problems and reports were given as to moth conditions in each state and the 
Dominion of Canada. 

The morning session was occupied with these reports and their discussion. 

In the afternoon reports were made by different members of the Federal force- 
A report was given on each line of work and a general discussion followed. Those who 
attended expressed the opinion that much benefit had been secured at the conference. 
An invitation was presented to those who attended as well as to a number of states 
that were not fully represented, to inspect the field work early in July. 

In the evening many of those who attended the conference were present at the 
regular meeting of the Cambridge Entomological Club, After the regular program 
of the club had been completed, interesting remarks were made by Doctor Howard, 
Doctor Hewitt, Doctor Wheeler, Doctor Fernald, and Doctor Johnson. 

On Thursday morning a number of the officials took advantage of the opportunity 
to visit the Gipsy Moth Laboratory at Melrose Highlands,' Mass., 'and inspect ih.e, 
work wMch was being carried on there and examine the equipment and apparatus 
which is used in the field workv 
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The recent proofs that Anopheles punctipennis Say. is a host of 
tertian malaria is of great interest and importance. For some sixteen 
years, it has been known that another species, Anopheles quadrima’- 
ciilatus Say,, was able to transmit this disease through its bites, and 
though pundipemiis has always been suspected, most of the experi- 
ments gave only negative results. Mr. King has now caught the 
criminal “with the goods.” In Connecticut, at least, ■where both 
species occur, A. punctipennis is far more common than A. quadri-- 
maculatus^ as evidenced by the adults reared from Anopheles larvse, 
and this discovery readily explains the prevalence of malaria in sec- 
tions where it is extremely difficult to find A, quadrvmaculatus^ Now 
that it has been shown that punctipennis is also guilty, the very abun- 
dance of this species ought to stimulate the people to take active meas- 
ures for its suppression in nearly every locality. 

W. E, B, 

The appearance in the past few months of three volumes, each differ- 
ent, though excellent in its way, on the honey bee, augers an increased 
interest in this ancient friend of man and should eventuate in many 
additional apiaries, especially small ones, throughout the country. 
Much has been written lately on the conservation of natui^al resources, 
mostly by those who know little of the honey bee and its possibilities. 

1 W. V. King, American Journal of Tropical Diseases and Preventive Medime, 
Vpl, III, |)age 426, February, 1916- ^ ^ 
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There slioiikl be a few to a number of hives on every farm. The 
returns from each would not be large and yet the value of the aggre- 
gate production would amount to an enormous sum. This type of 
conservation requires no preliminary legislation, simply a little individ- 
ual initiative. The section of Apiary Inspection has already done 
much to popularize bee-keeping and entomologists generally will find 
it decidedly advantageous to give due emphasis to this phase of their 
work. 


Reviews 

Productive teee-keepingj Modern Methods of Production and Mar- 
keting of Honey by Frank C. Pellett, pp. i-xiv, 1-302, 134 
text figures, 1916. J. B., Lippincott Company, Philadelphia and 
London. $1.50 net. 

This attractive addition to Lippincott’s Farm Manuals abounds in excellent illus- 
trations and is evidently witten by one in love with his work. The subject-matter 
is presented in an admirable manner, the author at the outset dwelling upon the 
friendly relations which should exist between the bee-keeper and his charges, and 
incidentally commends them to the attention of the nature-lover. 

The business opportimities are discussed in a somewhat conservative though 
optimistic manner and there is no doubt but that the coimtry would be materially 
benefited if bee-keeping was more general. The beginner 'wiU find in this work 
commonsense suggestions for starting and managing an apiary, all phases being 
considered from the location of the apiary to the removing and marketing of the 
honey. There is a full discussion of bee diseases, an interesting chapter on laws that 
concern the bee-keeper and at the end of each chapter a number of questions, evi- 
dently designed to facOitate the use of the volume as a text-book. Both amateur 
and professional will find much of interest and value in this addition to the long 
series of bee books (Advertisement), 


The Ecological Society of America. A meeting of ecologists was held at Columbus 
in Convocation Week to take action upon the proposal made at the Philadelphia 
Meeting for the formation of a society of ecologists. Over fifty persons were present 
and the Organization Committee held letters from about fifty others who expressed 
interest in the project. In Hew of these facts it was unanimously voted to organize 
under the name, The Ecological Society of America. It was decided to enroE as 
charter members not only those present at the organization, but also those who had 
by letter expressed a desire to be included in the membership, as weB as those joining 
prior to April 1, 1916. A constitution which had been drafted by the Organization 
Committee was adopted, and the following officers were elected: President, Prof. 
V. E. SheHord, of the IJniversity of Illinois; vice-president, Prof. W. M. Wheeler, of 
Harvard University; secretary-treasurer, Dr. Forrest Shreve, of the Desert Labora- 
tory. The first regular annual meeting will he held in New York during the next 
Convocation Week,' where a program will be arranged ,m harmony with the programs 
of other societies, so as to minimize serious confiict. Frequent field meetings will be 
held under the auspices of the ^ society,— four having already been arranged for the,, 
'coming summer. Several proposals' for the, carrying out "of, cooperative investigation^^ 
are also being, entertained by the members. of the society,' , 

: ' .5 ' ' ' , , ' ' '' ' 
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Current Notes 

Mr. W. Y. King, Bureau of Entomolog}-", stationed at New Oiieansj attended a 
conference at Washington on January 3. 

Mr. A. H. Jennings, Bureau of Entomology, was on furlough for the months of 
Becember, January and February, on account of ill health. 

Mr. T. E. Holloway, Bureau of Entomology, in charge of the laboratory at New 
Orleans, was in Washington during the month of February. 

The following agents of the Bui'eau of Entomology were in Washington for con- 
ference during the month: F. C. Bishopp, A. C. Morgan, E. A. McGregor, B. R. Goad, 
O. L, Garrison and T, F. McGehee. 

Mr. A. W. Yates, apiary inspector of Hartford, Conn., has been engaged to give 
a course in beekeeping at the Connecticut Agricultural College at Storrs. 

Mr. L. F. Rockwood, Bureau of Entomology, vrhose address was originally Room 
416, Vermont Building, Salt Lake City, Utah, has removed to Forest Grove, Ore. 

Mr. E. L. BaiTett, Bureau of Entomology, has been transferred from the Pasadena, 
Cal, laboratory to assist Mr. E. G. Kelly at the Wellington, Kan., Field Laboratory. 

Br. L. 0. Howard planned to visit the field stations located at Orlando and Gaines- 
ville, Fla., Thomasville, Ga., and Columbia, S. C., during the early part of March. 

Mr. L. G. Gentner, formerly of the Branch Experiment Station at Medford, Ore.» 
is now a member of the Department of Entomology, University of Wisconsin, Madi- 
son, Wis. 

Dr. Julius Nelson, Professor of Biology at Rutgers College since 1888, died from 
an attack of pneumonia at his home in New Brunswick, February 16, aged 58. 

Prof. H. A. Surface, Economic Zoologist of Pennsylvania, gave four lectures on 
wild animal life before the students of the Yale Forest School the latter part of Feb- 
ruary. 

Prof. S. W. Wiliiston has recently been elected a fellow of the i^nerican Academy 
of Arts and Sciences, and a correspondent of the Academy of Natural Sciences of 
Philadelphia. 

Mr. C. K. Wildermuth, Bureau of Entomology, recently attached to the staff at 
the Maxwell, N. M., field station, has resigned in order to continue his studies. 

Mr. Daniel G. Tower, Bureau of Entomology, recently located at the West La- 
fayette, Ind., field station, has been transferred to the office of Tropical and Sub- 
tropical Fruit Investigations. 

Br. E. F. Phillips, Bureau of Entomology, attended the annual convention of the 
National Beekeepers’ Association at Chicago, 111., February 22-24. Prof. Francis 
Jager was elected president. . 

The Nashville, Tenn,, Field Laboratory, Bureau of Entomolo^r, was moved to 
Knoxville, Tenn., about March 1, 1916. The present staff at Nashville was trana-. 
ferred to the Knoxville: Station, y A 



April, 16] 


CURRENT NOTES 


319 


Professor G. M. Bentley, State Entomologist of Tennessee, with headquarters 
at Knoxville, is Secretary-Treasurer of the Tennessee Florists’ Association. 

Mr. C. W. Creel,, of the Forest Grove, Ore., field station, Bureau of Entomology^ 
was in Wasliirigtoii during the 'month of January. 

Mr. T. D. Urbahns of the Pasadena, Cal., field laboratory, Bui*eaii of Entomology, 
visited Washington during the month of January for the first time in several years. 

hli'. r. C. Bishopp, Bmeaii of Entomolog^q in charge of the laboratory at Dallas^ 
Texas, imderwent a serious operation at that place during Febniaiy. His condition 
is greatl}^ improved. 

Dr. Charles H. T. Townsend of the Bureau of Entomology gave an illustrated 
lecture on Verruga before the students of the medical school of Howard University^ 
Washington, D. C., January 15. 

Mr. G. G. Ainslie of the Nashville, Tenn., field laboratory, Bureau of Entomologys 
visited Washington during the early portion of January for the purpose of consulta- 
tion and preparation of manuscript. 

Mr. A. J. Ackerman, Bureau of Entomology, who has been working on nursery 
insects at West Chester, Penn., has recentty visited Washington in connection with 
the preparation of his field notes. 

Mr, E. W. Geyer, Bureau of Entomology, w^ho has been in Washington preparing 
manuscript on the biology of the codling moth in New Mexico, has retmned to his 
field station at Posw^ell. 

According to Science, it is planned to erect a monument on the Roman Campagna 
in memory of Prof. Angelo Celli, w'ho made important investigations there regarding 
malaria and its transmission by mosquitoes. 

According to Science, Mr. C. A. McLendon, formerly field pathologist of the South 
Carolina Agricultural Experiment Station, has accepted a position as expert in cotton 
breeding with the Georgia State Board of Entomology, Atlanta, Ga.^ 

Mr. G. M. Packard, Bureau of Entomology, formerly attached tej the staff at the 
Wellington, Kan., Field Laboratory, has been transferred and detailed to assist Mr. 
T. D. Urbahns at the Pasadena, Cal., Field Laboratory. 

Mr. George S. Demuth, Bureau of Entomology, attended the annual meeting of 
the Kentucky Beekeepers’ Association at Lexington, January 5, and of the New 
Jersey Beekeepers^ Association at New Brunswick, February 10-11. 

According to Science, Prof. V. L. Kellogg, who has been serving as a director of 
the Belgium Relief Commission in Brussels, for the past eight months, has returned, 
to take up Ms work at Stanford University. 

Dr. W. J. Holland, director of the Carnegie Museum, gave the principal address 
at the formal opening of Alden Hall of Biology at ' Allegheny College, February 4, 
His subject was Biology a Cultural and Practical Study.” 

Prof, Stephen Alfred Forbes, of the University of Illinois, and Prof. Samuel Wendell 
Wiliiston, of 'the UniV'ersity 'of Chicago, were ’.elected honorary fellows of the ikto?*’ 
mological Society of America at' its meeting 'at Columbus, OMo. 
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Mr. C. N, Ainslie of tlie Elk Point, S. D., field laboratoiy, Bureau of Entomology, 
visited WasMngtoii during tlie winter for the first time in seven years, for the purpose 
of consultation and the preparation of manuscript. 

Mr. A. I, Pabis, Bureau of Entomologj^ has retui'iied to his field station at Monti- 
celio, Fla., after spending some time in Wasliington. He will resume his duties at 
Moiiticeilo, assisting Mr. Gill in pecan-insect investigations. 

The following were among the visitors at the Bui’eau of Entomology, Washington, 
D. C., dui’ing December: Wilmon Newell, Plant Commissioner of Florida; J. T. Craw- 
ley, Dkector of the Cuban Experiment Station; A. H. Rosenfeld, Director of the 
Tucuman Experiment Station, and Prof. C. T. Brues, of Bussey Institution. 

According to Science, Dr. L. O, Howard, Chief of the Bureau of Entomology of 
the Ih S. Department of Agriculture, will give the evening lecture at the genera! 
meeting of the American Philosophical Society on the evening of ilpril 14. The 
subject will be, ''On Some Disease-bearing Insects.” 

Mr. H. G. Ingerson, Bureau of Entomology', who has been assisting Mr. F. L. 
Simanton at Benton Harbor, Mich., in orchard insecticide investigations, has been 
in Washington for the purpose of preparing notes on the subject of his field investiga- 
tions and library work. 

Mr. W'. D. Flunter, Bm'eau of Entomology, in company with G. B. Sudworth of 
the Forest Service, both members of the Federal Horticultural Board, visited Boston ■ 
during the month of January in connection with the preparations for the fumigation 
of all foreign cottons arriving in the United States after February 1. 

Mr. E. G. Carr, State Apiary Inspector of New Jersey, has recently been employed 
by the Bureau of Entomology to make a sui*vey of the present conditions and possi- 
bilities of beekeeping in the state of North Carolina. He finds the outlook most 
promising and spent the month of January in Washington making out reports on 
this line of work. 

Mr, C. M. Packard, recently attached to the staff at the Wellington, Kan., field 
laboratory, Bureau of Entomology, was in Washington during a portion of the month 
of January. Mr. Packard has in preparation a paper dealing with the biology of 
several parasites of the Hessian fly. 

Mr. F. L. Simanton, Bureau of Entomology, who has been engaged in Investiga- 
tions of orchard insecticides and spraying machinery, with headquarters at Benton 
Harbor, Mich., visited Washington recently for the purpose of summarizing notes 
on the subject of his field investigations, preparation of manuscripts and library 
work. 

A letter wi’itten by A. W, J. Pomeroy from Kamerim, West Africa, on November 
7, 1915, reached Washington on March 2. Mr. Pomeroy is now a lieutenant in the 
West African Frontier Force. He has been ill vdth some tropical fever but at the 
time of writing was on active duty. 

A course of fifteen public lectures on tropical medicine is being given Saturday 
mornings' at the University of California. Dr. E. L. Walker gives five of these leo- 
"tees and his subject for April 15 is ^Tarasitic Insects and the R61e of Insects in the 
Transmission of Tropical Diseases.” 

E. F. PMliips, Bureau of Entomology, attended ten conventions of beekeepers 
in the Middle 'Wwt during November, and 'December, these being 'arranged in a 
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circuit for the convenience of those outside the various states who desired to attend. 
The meeting at Grand Rapids, Mich., was the fiftieth annua! convention of i\ncMgaii 
beekeepers. 

The onion thrips, according to Mr. M. M. High, Bureau of Entomology, is about 
■■as abundant as usual in south Texas, more so than in the prerious year, and he is 
‘Of the opinion that it will increase in numbers unless checked. The growers generally 
■are handling the proposition very w^ell, especially at Mission, Texas. 

Prof. Herbert Osborn was given a dinner at the Chittenden Hotel, Columbus, Ohio, 
December 29, 1915, by about forty of his former students. The guest of honor was 
presented with some verses entitled ‘Hierbert Osborn, an Appreciation/’ by J. G. 
Sanders, and the signatures of the other students, on vellum, appropriately illumi- 
nated in black, red and gold. 

A course of tw'eive lectures w'^as given in February, March and April by members 
of the Staff of the New York State Museum, in the Education Building, Albany, N. Y. 
This course included tw^o lectures dealing with insects, — ‘'‘Man and Insects'” by Dr. 
E. P. Felt, and “Harmonics and Cross Purposes in the Insect World” by F. T. 
Hartman. 

At the annual meeting of the Brooklyn Entomological Society, held on January 
13, the follow^ing officers w^ere elected for 1916 : President, W. J. Daris; vice-president, 
'W. T. Bather; treasurer, Chris. E. Olsen; recording secretary, J. R. de la Torre Bueno; 
‘Corresponding secretary, R. P. Dow^; librarian, A. C. Weeks; curator, George Franck; 
publication committee, C. Schaeffer, R. P, Dow, and the recording secretary, ea;- 

Mr. E. G. Smyth, from the office of the Commissioner of Agriculture at Rio 
Piedras, Porto Rico, recently visited Washington for consultation in regard to co- 
operative work in Porto Rico on insects which occur on that island as w^eii as in the 
Gulf region. 

Mr. D. E. Fink, Bureau of Entomology, visited Washington during January. He 
is engaged in making a special study of cucurbitaceous insects and their r61e as trans- 
mitters of the virus of wilts and mosaic diseases. He has also conducted similar 
•studies on the springtails, the spinach aphis, and other truck crop insects wdiich have 
been iniiirioiis during the past year at Norfolk, Va. 

Mr. A. B. Champlain, Biueau of Entomologj^, stationed at Lyme, Conn., left 
’Washington on January '24 after several days of consultation and study of Hteratui-e 
•and collections. On his return trip he stopped at Huntington, L. I., and assisted 
Mr. Griffith in the study of the insects in connection w’ith the demonstration control 
•against the hickory bark beetle and twm-lined chestnut borer. 

The Ohio State Univers,ity has recently inaugurated a plan providing for Re- 
•search Professors wdiich enables the holders to devote then time especially to 
.research work and Professor Herbert. Osborn has been elected Research Professor' 
in the Department of Zoology and Entomology. He will be relieved from routine, 
-class and department duties, devoting' his time to research, especially in the line of 
Entomology, but will continue to have direction of reseai'ch work of Graduate 
students in his particular field. 

■ , A recent inspection by Mr. T. E, Snyder' of the ■experimental 'and demonstration 
^oU'trol project k' the ■White Top Purchase Area, Tennessee^ and Virginia, 'conducted 
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by the Forest Service under the advice and instructions of Dr. A. D. HopkiiiSj shows 
that there is every indication from the relative number of black tops, brown tops and 
newly infested trees, that there is a marked decrease in the infestation and that a 
destructive invasion has been checked. 

Dr. Donaldson Bodine, professor of geology and zoology at Wabash College, died' 
recently at forty-nine years of age. Doctor Bodine graduated from Cornell Univer- 
sity in the Class of 1887, and received the degi’ee of Doctor of Science from his alma 
mater in 1S95. While pursuing giaduate studies at Cornell he did considerable work 
on the histology and taxonomy of insects — especially Lepidoptera. For several years 
Doctor Bodine, has been dean of the faculty at Wabash. 

The annual meeting of Entomological Workers in Ohio State Institutions was held 
in Room 100, Botany and Zoology Building, Ohio State University, Columbus, Ohio, 
Tuesdajy February 1, 1916. This meeting was open to the public and the following 
program was carried out : 

Present Problems of Inspection Work, by N. E. Shaw. 

General Reports from Heads of Department Organizations, by H. A. Gossard, N. E. 

Shaw', and Herbert Osborn. 

Ten Minute Report by Individual Investigators: 

Review of Projects. Insect Transmitters of Fire-blight, by H. A. Gossard. 

Review of Pro] ects. Photography as an Aid to Insect Study, by W, H. Goodwin* 

Review of Projects. City Problems of Insect Control, by J. S. Houser. 

Review of Projects. Food Records of Pentatomids, by R. D. Whitmarsh. 

Review of Projects. Progress Report on Ox Warble Fly Investigations, by 
B. C. Mote. 

Review of Projects, by J. L. King. Presented by H. A. Gossard. 

Orchard Inspection, by E. J. Hoddy. 

Quarantine on Christmas Trees and Greenery from Gypsy Moth Ai’ea of New 
England, by H. E. Evans. 

Report of Control of Gypsy Moth Outbreak, by H. J. Speaker. 

Apicultural Work, by James S. Hine. 

Observations on Spiders of Ohio, by William M. Barrows. 

Life Histories of Syrpliidae, by C. L, Metcalf. 

Records of Exotic Orthoptera in Ohio, by W. J. Kostir. 

Hemiptera-Heteroptera of Southeastern Ohio, by C. J. Drake. 

Additional Records in Ohio Homoptera, by Herbert Osborn. 

Reports on the investigation, instruction and demonstration control work carried 
on during the past season by the Bureau of Entomology, in connection with a study 
of present mfestation by Dendroctonus beetles in the Yosemite National Park in- 
cooperation with the Interior Department, show that the control work carried on 
by the Interior Department during the past three years, under recommendations of 
the Forest Entomologist, has resulted in bringing the infestation of the entire park 
under sufficient control as to require but little attention during the coming season* 

At the tenth annual meeting of the Entomological Society of America, held at' 
Golumbus, Ohio, December 29 and 30, the following officers were elected : Pr^idmt, 
F, M, Webster, IT. S. Bureau of Entomology; first vice-president, E. P. Felt, New 
iTprk State Entomologist; second vice-president, A. L. Melander, Washington, State'' 
College; secretary-treasurer,. J. M. Aldrich, U. S. Bureau of Entomology, West 
Lafayette, Ind.; additional members of the executive committee, H. T. 'Fernald,. 
Massachusetts Agricultural College;, W,,'E, Britton, 'State .Entomologist of Connecti--' 



April; ^i6j 


GUHKENT NOTES, 


323 


P. J. Parrott, Entomologist, New York Agricultural Experiment, Station; E. D* 
Bal, Oregon Agricultural College; C. Gordon Hewitt, Dominion Eiitoinologist. 

The Second Pan-American Scientific Congi-ess was held in Wasiiingtoii, December 
27| 1915, to January 8 , 1916. One of its numerous sections was entitled ‘'‘'Conserva- 
tion of Plant Life/’ and under this section there was one session in which papers were 
presented bearing upon the general subject of quarantine, in which entomologists 
were interested. ]\Ir, iMarlatt, Chahman of the Federal Horticultural Board, and 
Br. L. O. Howard, Chief of the Bureau of Entomology, took part in this discussion. 

A community demonstration on methods of control of Scolytus quadrispinosus in 
hickory, and Agrihis hilineatus in oak on Long Island is being made under the specific 
■direction of Dr. A. D. Hopkins, Bureau of Entomologjy 942 infested hickories and 
911 infested oaks, mthin an area of 1,200 acres and involving six estates, were marked 
during the fall for treatment. At present the control work is being carried on by 
•owners 'uitli special energju Both the marking and control work are under the 
immediate supervision of the assistant in shade tree work, Hr. L. C. Griffith. 

The present regulations of the LT. S. Department of Agriculture require that a 
copy of every manuscript intended for publication outside of the Department be 
submitted to the Assistant Secretary for filing in his office. It will save considerable 
work and time if Department agents who submit manuscripts for publication outside 
of the Department send in three copies, one to be filed in the office of the Assistant 
Secretary, one to be sent to the publishers, and the third to be filed in the Bureau 
with which they are connected. 

It has been observed by members of the Bureau of Entomology that the cabbage 
looper (Autographa hrassicm) has different habits according to the region in which 
it occurs, due doubtless to climate, heat and cold, and environment. This species 
can. be easily controlled in Tidew^ater, Va., but it is more difficult to destroy in the 
Atlantic region of the North. There is no evidence that when this species occurs in 
Tidewater, Va., it cannot be controlled by almost any spray since the conditions 
there are quite favorable for infection by a bacterial disease. The combination of 
the disease and poisons kills a high percentage of the larva?. 

Theodore Pergande, the oldest scientific assistant in point of continued service in 
the Bureau of Entomology of the U. S. Department of Agriculture, died on March 
23, in Washington, at the age of seventy-six. He was born in Germany; came to 
America at the outbreak of the Civil War; served through the war in the northern 
army, and later became assistant to the late C. V. Eiley when the latter was state, 
entomologist of Missouri, coming with him to the Department of Agriculture at 
Washington in June, 1878. He was a keen observer of the structure and habits 
of insects, and was especially noted for his work on the 'Aphididie . — From /Science^ 

According to the Experiment Station Record, four new entomological laboratories 
were completed in Canada during the summer of 1915, located respectively at Annap- 
olis Royal, N. S.; Fredericton, N. B.; Treesbank, Man.; and Lethbridge, Alb. The 
laboratory at Fredericton is the most elaborate of , these structures and is a two- 
atory and basement brick building 24 by 30 feet, located on the campus of the Uni- 
versity of New Brunswick. Its work has been especially directed toward the natural 
TOntroI of insects, notably the brown-tail moth, tent caterpillar, spruce budworm, 
and fall webworm. The, laboratory at Annapolis Royal is a wooden one-story and 
basement building, 26 feet square. It; is located, on the county, school giounds and, 

equipped with special reference to combatting, the brown-tail moth and for studieii 
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of the bud moth, fruit ’^vorm, and other fruit pests. It replaces a former temporary' 
laboratory at Bridgetown, which is to be used as a substation wherever most needed. 
The laboratories at Treesbank and Lethbridge are of the bungalow type, the former- 
being 12 by 16, and the latter, located on the Dominion substation farm, 23 by 20' 
feet. 

Dr. E. A. Back, of the Bm'eau of Entomology, has substantially completed his 
work in Honolulu and will shortly report to Washington to complete the general 
bulletin on the hlediterranean fruit fly. Mr. C. E. Pemberton 'will remain in Hono- 
lulu in charge of the work, assisted by i\Ir. Willard, who is in dhect charge of the- 
inspection and certification of export fruits in cooperation with the Federal Horti- 
cultm-al Board of the United States Department of Agriculture. The future develop- 
ment of the research work in the Hawaiian Islands in relation to the fruit fly will 
be determined after Doctor Back returns to Washington. Doctor Back has recently 
submitted to the home office a very interesting book of photographs illustrating the- 
fruit-fly work and conditions in Hawaii. In this book are photographs of drawings' 
of four of the introduced parasites. Opius humilis is the one which has hitherto been 
reported as being so efficient in its parasitism of larva?, particularly on coffee planta- 
tions. Among the parasites figured, however, is a species, Diachasma fullawayi^ 
more recently established, wffiich, within a single year, has so increased that in one- 
collection of coffee berries, 92 per cent of the larvae were found parasitized. Further 
details relative to these and other parasites are given in papers already published by 
Doctor Back. 

The work of the Bureau of Entomologj^ on animal parasites is in direct charge of 
]Mr. F. C. Bishopp at Dallas, Texas. At that place Messrs. H. F. Wood and E. W* 
Laake are located continuously, and Air. W. E. Dove is present during the •winter- 
months. The work conducted follow' s a considerable number of lines, among which 
may be mentioned the w^ork on the biology and control of the various ticks, ox wrar- 
bles, stable fly, horn fly, and pests of poultry, including lice, mites and fleas; also on 
the control of flies about slaughter and packing-houses. Temporary field laboratories 
are established in regions wffiere losses are most severe. One of these substations is 
located at Uvalde, in the semi-arid region of Texas, Mr. D. C. Parinan, -who is. 
located here, devotes the major part of his time to investigations of the so-called 
screw worm, and to certain species of Tabanidjc -which are very abundant and alsO' 
concerned in the transmission of anthrax, Mr. J. D. Mitchell, with headciuarters at 
Victoria, Texas, devotes a portion of his time to wmrk on insects affecting live stock. 
Mr. W. E. Dove, during the past season, conducted investigations on the horse bots, 
particularly Gasirophilus hoemorrhoidalis, at Aberdeen, S. B. Arrangements have* 
been made for the study of Tabanida?, -which are important pests of live stock in 
parts of Nevada and California, in cooperation with the experiment station of Nevada. 
It is passible also that other work with horseflies will be taken up in the swampy 
area in southeastern Texas and southern Louisiana during the coming year. It is 
hoped that various agents of the Bureau -will assist as far as possible in this work by 
making notes on insects affecting animals when such occurrences come to their notice 
in connection with their other work. Specimens of various animal pests will also* 
be gratefully received at the Dallas laboratory. 


Mailed April 20, 1916 
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DISPERSION OF MUSCA DOMESTICA LINNAEUS UNDER 
CITY CONDITIONS IN MONTANA 

Contribution from tbe Laboratory of the Montana State Board of Entomology^ 
State College, Bozeman, Mont. 

By R. R. Parker 

Introduction 

The Montana State Board of Entomology has been conducting an 
intensive study of certain conditions which directly or indirectly affect 
the question of fly control in Montana. During the season of 1914 
data were collected to determine what species of flies are found in 
cities and towns, their comparative abundance, their seasonal abun- 
dance, what conditions favor their abundance and what general and 
local economic conditions must be considered in outlining control work. 
The detailed results are as yet unpublished. During the season of 1915 
it was found advisable in continuing the work to devote considerable 
attention to the dispersion of the house-fly under city conditions. 
Miles City was selected as eminently suited for such work because of 
three facts; namely, the great abundance of flies, the representative 
•• size of the city and the lack of efficient control measures. The dis- 
. persion investigation and its results are discussed in this paper. 

Review oe Previous Dispersion Experiments 

The importance of, the radius of fly dispersion with relation to 
house-fly control propaganda and the spread of disease organisms by 
this insect has' been responsible for several' attempts to accumulate 
experimental evidence. Arnold (1907)^ in Manchester, England, 
liberated 300 flies marked with a spot of white enamel__ and recovered 
ive at distances of 30 to 190 yards. Copeman, Howlett and Merriam 
conducted' experiments at Postwick, England. Plies marked';': 
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with colored chalk (by shaking in a bag) and liberated at refuse ac- 
cumulations about one-half mile from the village church were after- 
ward recovered in the village. In fact they were able to recapture 
marked flies at 1,700 yards and found that distances of 800 to 1,000 
yards were often traversed and that flies would travel 800 yards in 
thirty-five to forty-five minutes. Howard (1911)'^ notes experiments 
by Hine in wdiich 350 flies were marked with gold enamel and recovered 
during three days at distances of 600 to 1,200 yards. Hine is of the 
opinion “that the distance flies may travel to reach dwellings is con- 
trolled by circumstances. Almost any reasonable distance may be 
covered by a S.y under compulsion to reach food or shelter. When these 
are close at hand the insect is not compelled to go far and, consequently, 
does not do so” (author’s italics). Experiments by Forbes were also 
recorded. Flies were sprayed with a chemical solution and recovered 
up to a distance of one-fourth mile. They were identified by another 
spraying with a solution which gave a blue color to those previously 
sprayed. Doctor Howard states that “the house-fly will seldom 
travel very much farther than it has to fly for food and a proper nidus 
for its eggs, but as a matter of fact, this is difficult to prove.” Hewitt 
(1912)^ conducted experiments at Ottawa during which 13,600 flies 
were liberated during a period of nine days. These flies were sprayed 
with a solution of rosolic acid. After recovery such flies when wetted 
with a slightly alkaline solution became scarlet. The point of liber- 
ation was near an isolation hospital on Porter’s Island in the Rideau 
River. One hundred and seventy-four flies w^ere observed or recovered 
at from 180 to 700 yards within nine days after the first release. It 
was found that flies “were usually collected in that portion of the 
district toward which the ivmd had been blowing from the direction of 
the island, as it was found that the wind was the chief factor in deter?mnmy 
the direction of distribution^ (author’s italics). Doctor Hewitt further 
states that “there is no doubt that given the necessary conditions with 
regard to wind and elevation above the ground, the range would be 
considerably greater than was actually found in these experiments.” 
Professor C. F. Hodge (1913)® records plagues of flies at the cribs of 
waterworks situated one and one-fourth, five and six miles respectively 
out in Lake Erie. He concluded that they had been carried by the 
wind' and had gathered on the cribs as temporary resting places. These 
observations concerned Stomoxys and Calliphora as well as the house- 
fly. Hindle (1914)®. gives the results of experiments conducted during 
Inly, August and September of 1912 . Over 25,000 flies were lib- 
erated and fifty points established for their recovery. “The results 
of these experiments point toward the following conclusions : (1) that 
ho'ttse-flies>tend' to travel either against or acro^ the wind: this^^ di 
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rection may be directly determined the action of the wind, or in- 
directly^ owing to the flies being attracted by any odors it may convey 
from a source of food; (2) that the chief conditions favoring the dis- 
persal of flies are fine weather and a warm temperature; the nature of 
the locality is another considerable factor, as in towns flies do not travel 
m far as in the open country^ this prohahly being due to the food and 
shelter (author italics) afforded by the houses; (3) that under ex- 
perimental conditions, the height at which flies are liberated and also 
the time of day, influences the dispersal of the insects, when set free 
in the afternoon they do not scatter so well as when liberated in the 
morning; and (4) that, in the experiments made, the usual maximum 
flight in localities where houses are numerous seems to he about a quarter 
of a mile (author’s italics), but in one case a single fly was recovered at 
a distance of 770 yards; it should be noted, however, that part of this 
distance was across fen land/’* 

Mr. J. Zetek (1914)^ liberated about 5,000 flies stained with an 
aqueous solution of gentian violet to which a small amount of gum 
tragacanth had been added at an extensive manure pile 2,500 feet 
distant from Isthmian Canal Commission Hotel at Ancon, Panama. 
Seventeen flies were recovered in several screened buildings in Ancon; 
these were mainly Musca domestica Linnaeus and Her met ia illucem 
(Linnaeus). The writer (1914),® while conducting certain investiga- 
tions for the Montana State Board of Entomology at Laurel, succeeded 
in tracing flies by placing a thick syrup colored with a red fruit extract 
at a privy; flies which fed on this were identified ’when recaptured by 
the red contents of the intestinal tract which showed very prominently 
through the ventral membrane of the abdomen. The experiment 
was continued but three days. Twelve flies were recovered at resi- 
dences up to a distance of 150 yards and two specimens, one Musca 
domestica Linhseus and one Fannia scalaris Fabricius, at a meat 
market 300 yards distant. 

The experiments as outlined above have suggested to the several 
investigators concerned somewhat different conclusions, both in re- 
spect to the radius of dispersion and the factors which control it. The 
work of Hine, Hewitt, Hindle and Parker have to do with dispersion, 
wholly or in part, under city or town conditions. Other observations 
noted concern flight across the open and under more or less rural 
conditions. Hewitt and Hodge are of the opinion that flies travel 
with the wind, while Hindle believes his work indicates that the di- 
rection of flight is against or across the wind. In partial support of 
the opinion of the two former writers, we ‘have the observation of 

. * Quoted from Eeview of Applied' Entomology, VoL 2, Ser. B., PW 2, p. S9, Feb. 
I§14 ' ■ , . ' ' . ' 
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Munson (1901)® concerning the typhoid epidemics of 1898 that where 
a strong wind constantly blows from the same directioiij a fly-borne 
infection will extend down wind, as this insect always rises and gen- 
erally moves in the direction of air currents.’^ As is so often the case^ 
it is probable that these two diametrically opposed opinions may be 
made to harmonize. Concerning flight across open country the evi- 
dence presented is entirely in favor of the view that long distance 
flights are common, especially up to distances of one-fourth to one- 
half mile and longer distances are indicated by the observations of 
Copeman, Hewlett and Merriam and Hodge. Concerning distance 
of flight under town and city conditions the evidence presented seems 
to favor the view’ that wdiere ‘Hood and shelter’’ are at hand disper- 
sion is confined to W’ithiii comparative!}’’ short distances of the breeding 
place. Such is the opinion of Hine, Howard, Hewitt and Hindle, 
though both Hewitt and How’ard suggest the possibility of longer 
flights. Cox, Lewis and Glynn (1912)^® in discussing the possibility 
of flies moving from one street or locality in a city to another make 
the statement that ^^our observations, however, prove that such mi- 
grations from one area to another do not occur to any extent.” 

The total number of flies used in these several experiments to de- 
termine the distance of dispersion w’ould probably total less than 
.50,000, the wmrk of Hindle accounting for more than one-half. All 
work done then, and all the conclusions are based on a few^ number 
«of flies than w’ould be expected to be produced during a season at 
.any ordinary center of dispersal, such as a manure pile. 

It is fully apparent that these experiments and observations leave 
much to be desired, especially from the standpoint of conditions in 
Montana. On the data at hand it can be surmised that flight across 
open country may be to considerable distances, but no limit of a 
definite nature is given, if indeed it be possible to establish such. The 
evidence presented concerning flight under city conditions is even less 
conclusive; a comparatively short radius of dispersion is indicated and 
statements of conclusions are more or less definitely qualified, though 
positive assertions, such as that of Cox, Lewis and Glynn are not 
lacking. Suggestions as to factors influencing or determining the 
radius and direction of dispersion are not few, but on the other 
hand, they are neither convincing nor conclusive. The experiments 
and results with which this paper deals concern an entire city and the 
liberation of nearly 400,000 marked flies. This is about eight times 
the total of all previous Investigations combined and more than fif- 
teen times as many as w^ere used in the most extensive of these. 
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Objects of Intestigation 

Realizing that in ^Montana cities and towns, with the possible 
exception of a few of the larger cities., conditions are quite similar^, ex- 
cept as regards the extent of territory covered, it was feit that inves- 
tigations on dispersion conducted in a city of medium size would lead 
to results of general application. With this idea in mind the objects 
of the summer's work may be stated as general and specific, the latter 
referring to the special problems of the city eoncerned. 

General Objects. — (1) To determine the distance from breeding 
grounds to which flies may be expected to travel under city conditions 
and the amount of territory over which they may spread, (2) to de- 
termine what factors control dispersion under cit^^ conditions. 

Specific Objects. — (See Plate 23.) (1) To determine the radius 
of dispersion from the Laboratory, (2) to determine the radius of 
dispersion from the Miles City Sales Yards, (3) to determine the 
radius of dispersion from the City Dump, (4) to determine the radius 
of dispersion from the Washington School, (5) to determine the factors 
which controlled this dispersion. 

These release points were dictated by local conditions and were so 
selected as to give an idea of the possible dispersion from breeding 
grounds variously located with reference to the city as a w^hole. 

Local Conditions 

As previousl}' stated, Miles City offered unusually good opportu- 
nities for experimental work. The horse sales yards (PL 25, fig, 7) just 
west of the city, probably the largest in the world, furnished a breed- 
ing ground of great extent from which flies bred out in many millions* 
Many partially or entirely uncontrolled breeding places throughout 
the city added their quota. 

The built-up portion of the city is perhaps two square miles in area 
and may roughly be included within a square one and one-half miles 
on a side. Thus the size of the city was such that it would permit 
the application of results to practically all Montana cities and towns 
and yet not too large to be covered during a season's work. 

Regulations dealing with the removal of manure, etc., were in ex- 
istence, but local conditions prevented their application in a way that 
would be effective. The City Dump, to which refuse was supposed to 
be carried wms scarcely outside the city limits. 

Except along the business section of Main street the buildings are, 
for the most part, w^ell separated. No section wmuld in, any vray 
correspond to the congested areas with high buildings and narrow 
streets found in so many large cities. 

'The most closely populated portion of the city is that lying between.' 
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the Northern Pacific and the Chicago, Milwaukee & St» Paul railroads. 
The principal business section may be roughly included within a tri- 
angle having the Northern Pacific Railroad as its base and Fifth and 
Pleasant streets as its sides. 

In speaking of ^'fly conditions” at Miles City the writer has used 
the word ^hiatural” The expression “fly conditions” refers to those 
conditions, the variability of which affects the existence of the house 
fly favorably or unfavorably, e. presence or absence of breeding 
materials and their availability, presence or absence of garbage and 
how it is cared for, etc. The term “natural” means that “fly con- 
ditions” are very favorable, both for their spread and multiplication. 

Description of Release Points 

Laboratory (release point number 1). — The Laboratory was sit- 
uated about midway on the eastern edge of the city. Directly east 
there were no houses; to the northeast there were but few south of the 
railroad, but more beyond it to the north; to the south of the North- 
ern Pacific tracks the houses extend eastward to some distance beyond 
the street on which the Laboratory was located, but are somewhat 
scattered; in all other directions the city was well built up. The 
best residential section was about one-eighth mile to the west. Figure 
10 shows the Laboratory as seen from the Northern Pacific tracks 
with the city in the background. 

Flies released at this point had been captured in several Hodge traps 
Set on a table in the rear of the building. Flies were abundant due 
to garbage and manure piles near by. 

Sales Yards (release point number 2). — The Sales Yards (PL 25, fig. 
7) are located southwest of the central portion of the city and just be- 
yond its limits. In all they cover 44| acres of which 24i are in 
pens. They are both north and south of the tracks of the Northern 
Pacific railroad. The houses are scattez'ed in the vicinity of the pens 
to the south and the nearest of these is 300 yards from the pens to the 
north in which we are most interested. The latter cover nine acres 
and are the most productive breeding grounds. Except for a few 
houses in the vicinity of Station 109, the business section of the city 
along Fifth street (400 to 530 yards) is the portion of the city north of 
the railroad which is nearest the yards. It is also the most insani- 
tary section. Between this and the release point lies the city park (PL 
25, fig. 4) and a narrow belt of woodland along the old channel of the 
Tongue river. Figure 1 was taken looking toward Miles City from 
the west and shows the locality of the release point, while PL 25, fig, 2 
was taken from this i^elease point looking directly toward the, city. 
The City Dump release point was about 800 yards north and slight- 
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ly west. Between it and the Sales Yards lies the old channel of the 
Tongue river and a considerable wooded area between the old and the 
present channels. 

During favorable conditions flies breed out at these Sales Yards in 
immense numbers. The flies released here were captured for release 
at the point designated at Station 168. PL 26, fig 11 shows one of the 
traps in which they were captured. Flies for release at the City 
Dump and Washington School were also captured here in four Hodge 
traps. 

City Dump (release point number 3). — This is located on the bank 
of the Tongue river at the tip of a bend in its course. It is several 
hundred yards west of the west central edge of the city, though there 
is a group of houses between First and Second streets. Otherwise the 
nearest section of the city is a negro settlement. Between the Dump 
and Second street are woods of a rather open character (PL 25, fig. 6). 
Most of the material brought to the Dump was burned, but flies 
were nevertheless very abundant. In order to reach the city from this 
point flies would have to traverse the woodland or take a roundabout 
course up the old Tongue river channel, though even in the latter case 
it .would be necessary to pass through, around, or over woodland of 
less extent. 

- Washington School (release point number 4). — This school 
building and the grounds occupy the city block between Ninth and 
Tenth streets and Orr and Palmer. It is in the best residential section 
and quite centrally located, both wdth relation to the city and the 
other release points. 


Table I Estimated Number op Liying, Marked Flies in each Lot Released from each Release Point and 

Season’s Totals 


Date 

Labora- 

tory 

Sales 
Yards | 

i 

City 

Dump 

Washington 

School 

Date 

Labora- 

tory 

Sales 

Yards 

City 

Dump 

Washington 

School 

July 12 

129 




July 30 

2,515 

20,000 



13 

238 




31 

1,958 

15,000 

1 5,000 

5,000 

14 

997 




Aug. 2 

2,166 

15,000 

! 2,500 

2,500 

15 

740 




3 

3,582 

20,000 

i 


16 

1,353 

[ 



4 

2,915 

20,000 

‘ 5,000 

i .5,000 

17 

i 820 ■ 




5 

2,892 

10,000 



19 

' 853 




6 

. 2,365 

10,000 

1 5,000 

1 5,000 

20 

986 

640 



7 

2,820 

15,000 



21 

1,225 

3,000 

3,000 


9 

314 


^ 5,000 

2,500 

22 

773 

10,000 



10 


1,000 



23 

924 

20,000 

8,000 

4,000 

11 

123 

1,500 



24 

1,366 

15,000 



12 


15,000 

5,000 

5,000 

26 

1,531 

15,000 

8,000 

8,000 

13 


1,000 



27 

1,912 

15,000 



14 


1,000 



28 

2,510' 

20,000 

8,000 

8,000 

16 


5,000 



21 

2.230 

10,000 













Totals 

40,237 

248,140 

54,500 

45,000 


Total ffies released 387,877 
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Establishment op Recapture Stations and Placing op Traps 
The most satisfactory results would have been obtained if it had been 
possible to select a large number of stations and collect the traps at 
one- or two-da}^^ intervals during the whole season. Due to the. re- 
quirements of other work which was carried on at the same time 
and insufficient assistance for a plan such as the above, the following 
scheme was adopted. Traps were placed in three series, those of 
each series at first centering about the Laboratory, 'Sales Yards and 
City Dump release points, the series being known respectively by 
these names. It was planned to place ten traps in each series and to 
collect them twice a week at alternating three- and four-day intervals. 
In the main this was followed, but variation from the schedule was 
sometimes necessary. Each series of traps wms left at a given set of 
stations for only a few settings and then new stations were selected 
at constantly increasing distances. In this way it was possible to 
cover the whole city though some parts much more thoroughly than 
others. Stations of the Laboratory series were numbered from 1, 
those of the Sales Yards series from 101, those of the City Dump 
series from 201. Stores from which records were taken from sticky fly 
paper were assigned a station number corresponding to the locality. 

With few exceptions the records are from Hodge traps placed out- 
of-doors. For the purposes of this work, which was to find in what 
localities the flies could be recaptured, the out-door results were all 
that were necessary and the use of traps instead of sticky fly paper 
permitted a larger number of flies to be captured. All in-door records 
are designated by reference to a foot-note. Beer and oatmeal were used 
as a bait for the traps. , 

Method of Collecting Trats 

When collecting traps the tops were removed and the hole for 
entrance plugged with cotton. The pans were rebaited and new 
tops put in place. 

Method op Marking Flies 

Stains Used. — Flies released from the several release points were 
stained as follows: Laboratory, acid fiichsin; Sales Yards, rosolic acid; 
City Dump, aqueous eosin; Washington School, trypanblau. Those 
released from the Sales Yards on August 5, 6 and 7, were stained with 
methylene green; this was done with the hope that by subsequent re- 
captures some idea could be obtained of the average life of the house- 
fly, The results were unsatisfactory, however. 

Preparation of Stains. — Stains w^'ere prepared as follows: Acid 
fuchsin, 4 c.c., 10 per cent alcohol, 100 c.c.; rosolic acid, 4 c.c. dissolved 

* In tile work during 1914 it was found that beer and oatmeal were two to three 
times as efficient as beer alone and afforded a standard bait. 
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in 20 GX* of 95 per cent alcohol and added to 180 c.c. of water; aqueous 
eosin, 4 c.c.j water, 100 c.c.; tiypanblau, 4 c.c., water, 100 c.c.; iiietliy- 
lene ‘green, 4 c.c*, water, 100 c.c. 

In preparing the rosolic acid solution it was found necessary to dis* 
solve the crystals in 95 per cent alcohol and then add this solution tO' 
the 'water. The trypanblau used was old and but very slightly soluble- 
in alcohol. 

Use of Stains. — The stains were applied to the flies w^hile in the 
traps by means of separate small glass atomizers, except that the- 
Sales Yards flies captured in a larger trap were stained with spray from 
a large tin atomizer. The stain in all cases was applied at the point of 
release so that stained flies wxre never transported from one point^ 
to another. 

Methods of Killing and Differentiating Flies 

As soon as traps were brought into the laboratory each was placed 
in a five-pound lard pail and the flies killed by ether, which w^as found 
to be more satisfactory than chloroform. 

For examination the flies were spread in a thin la 3 mr on a new^spaper 
and were first sprayed with 50 per cent alcohol. Fuchsiii, eosin and 
methylene green entered into solution and left a spot under each fly 
marked with these stains. The number of stained specimens was im- 
mediate!}" recorded and the flies again sprayed with a weak alkaline- 
solution (Na 0 H). Flies stained with rosolic acid became a bright 
scarlet and left a corresponding spot on the paper wKile tiypanblaii 
left a blue spot. 

It sometimes happened that there was uncertaint}" regarding the 
color left on the paper, except, of course, when the mark was blue or 
green. The other stains were then differentiated b}" the following, 
tests. The fly responsible for the spot in question was placed in a 
very small homeopathic vial and about | c.c. of 50 per cent alcohol 
added. If the stain was eosin the ^mllowish tint imparted to the solute 
was a distinct proof. Sometimes the amount of stain was so small 
that the tint was scarcel}^ perceptible- In this case a small amount of 
the alkaline solution was added; if fuchsin was present the color dis- 
appeared, if eosin it remained constant, and if rosolic acid it be- 
came greatly intensified. If these tests wxre not decisive no record 
was kept. The process was repeated with the flies from each station.'*' 

* At the end of the season a trap was examined which had been in place for a month 
at the Sales Yards. It was found that flies marked with rosolic acid yielded a yellow- 
ish brown color when sprayed with the alcohol solution. Possibly the acid underwent, 
some chemical change during its long exposure to the air, but the scarlet color after- 
wards appeared when sprayed with the Na 0 H, but, much fainter than normaL 
The records from this trap are not given. 
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In discussing previous experiments reference was made to a method 
utilized by the writer by which flies were allowed to mark themselves 
by feeding on colored sugar syrup. Such flies were afterwards iden- 
tified by the colored contents of the alimentary tract which showed 
through the thin ventral membrane. When flies were sprayed at the 
Laboratory the stain was applied with the bait pan attached. The 
bait became highly colored with the fuchsin and flies fed on it both 
while it was in the pan and after it was dumped. During the sum- 
mer it was noted that the majority of flies on the Laboratory windows 
showed that they had visited this colored bait. Such flies were also 
frequently recovered in traps. Several times the abdominal contents 
of flies from some of the traps placed in the Laboratory series were 
squeezed out and ten to twenty flies would be found which had ap- 
parently fed on the colored bait, though many times not enough had 
been eaten so that the color showed through. This color usually 
responded to the test for fuchsin given above. This was incidental 
to the actual experimental work and no records of such flies appear. 
Their number, however, always exceeded that of flies w^hich had been 
stained externally. This method of marking flies has obvious dis- 
advantages and was first used as a makeshift for lack of other means, 
but it does suggest a practical means of demonstrating the filth-to- 
food habit of flies. By placing colored bait at a privy or garbage 
accumulation any person can readily satisfy himself in this respect 
as the stained abdomens show up quite brilliantly when flies are seen 
on the windows. 

The advisability of sprajdng stained flies with, some solvent or in- 
tensifier of the stain used is a point worth emphasizing. At first 
flies were examined before spra^dng, but this was not only tedious, but 
a useless expenditure of time. Stained specimens could only occa- 
sionally be detected whei’eas catches which yielded no results by this 
method were sometimes found to contain ten, twenty or even forty 
marked flies, 

“Summary of Data 

Laboratory Series 
First lot of flies released, July 12. 

Last lot of flies released, August 11. 

Number of lots released, 26. 

Total number of flies released, 40,237. 

Total Musca> domestica released, 35,270. 

Number of laboratory flies recaptured, 242.* 

Number of stations at which recaptured, 45. 

domssticas 234 ; Phormia regimj 2 ; Mmcina stahulam, 6 . . ' , ^ 
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Longest distance at which recaptured within city iiiiiitSj 1^966 yards. 
Recaptured 700 yards beyond city limits on same side of city. 

Sales Yards Sei'ies 
First lot of flies released, Juty 20. 

Last lot of flies released, August 16. 

Number of lots released, 23. 

Total number of flies released, 248,140. 

Number of Sales Yards flies recaptured, 667. 

Number of stations at which recaptured, 62. 

Longest distance at which recaptured within city limits, 2,200 yards. 
Longest distance at which recaptured, 3,070 yards (this wus 700 yards 
be^mnd city limits on opposite side of city). 

City Dump Series 
First lot of flies released, July 21. 

Last lot of flies released, August 12. 

Number of lots released, 10. 

Total number of flies released, 54,500. 

Number of City Dump Flies recaptured, 69. 

Number of stations at which recaptured, 20. 

Longest distance at which recaptured within city limits, 2,333 yards. 
Longest distance at which recaptured, 3,500 yards (nearly 2 miles). 
Tliis was 700 yards beyond city limits on opposite side of city. 

Washington School Series 
First lot of flies released, Jul}- 23. 

Last lot of flies released, August 12. 

Number of lots released, 9. 

Total number of flies released, 45,000. 

Number of Washington School flies recaptured, 78. 

Number of stations at which recaptured, 20. 

Longest distance at which recaptured within city limits, 1,230 yards. 
Longest distance at which recaptured, 2,000 yards (this was 700 yards 
beyond cit 3 ^ limits). 

This station w^as centrally located within the city, hence recaptures 
within city limits could not be at such great distances as from the other 
release points. 

Combined Data for Ann Release Points^ 

First flies released, July 12. ' 

Last flies released, August 16. 

Total duration of experiment, 39 days. 

Total' lots of flies released, 68. 
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Total number of flies released, 387,877. 

Total number of flies recaptured, 1,056. 

Total number of stations used, 91. 

Total number of stations at which flies were recaptured, 78, 

(Traps were not recovered from 8 stations, hence liberated flies were 
recaptured at 78 stations from a total of 83 from which flies were 
examined). 

Combined total of days during which traps were placed, 680. 

Longest distance at which flies were recaptured within city limits,. 
2,333 yards. 

Longest distance at which flies were recaptured, 3,500 yards (nearly 2 
miles) . 

Stations at which flies were recovered from 1 release point only: 
2, 3, 4, 5, 7, 8, 9, 10 (these traps were moved before it was possible 
to make recaptures, except from Laboratory release point), 12, 17, 24, 
25, 34, 35, 36, 37, 101, 103, lio" 111, 112, 113, 120, 122, 124, 128, 129,. 
212, 213, 223, 241, 242, total 32. 

Stations at which flies were recovered from 2 release points: 104,. 
107, 115, 1, 15, 19, 20, 21, 26, 28, 29, 30, 32, 38, 59, 64, 204, 205, 209,. 
215, 217, 218, 219, 222, 239; 240, total 26. 

Stations at which flies were recovered from 3 release points: 11, 18,. 
31, 33, 105, 109, 117, 118, 119, 121, 127, 165, 208, 211, 214, 220,. 
total 16. 

Stations at wdiich flies were recovered from 4 release points: 62,, 
168, 216, 224, total 4. 


Possibilities of Eekor 

The methods used in counting and releasing show several possi- 
bilities of error. What 'would at first sight seem a most potent source- 
was the fact that flies for release at the City Dump and Washington 
School were captured at the Sales Yards about a hundred yards from 
the Sales Yards release point and the possibiiit 5 ’‘ of capturing flies^ 
stained with rosolic acid and afterwards releasing them again at the' 
two points mentioned is at once apparent. When the facts are con- 
sidered, however, the danger of thus affecting the results becomes less 
obvious. Table II shows that out of 150,000 flies captured in a trap 
placed at the Sales Yards during twoy^eeks (July 31 to August 13) 
only 197 Sales Yards flies w^ere recaptured; that is, approximately one 
for every 750 released. The smaller Hodge traps were placed near this 
large one and it is fair to assume that they recaptured stained Sales 
(iTards flies in the same ratio. ' Hence, since such flies w^ere released 
'at' '.the City Dump and Washington School there would have .been 
approximately 133 Sales Yards flies released at these two points'. 
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'Table II. Locality of Recaftcre Stations; Ncmber op Marked Flies Eecaptiteed at rich Station dus- 
INQ each Setting; Number op Days Traps wep.e in Place; Distance in Yards from Various Points 
OP Release 

{L—Laboratory, S. Y,“Sales Yards, C. D.=City Dump, W. S.—Wasningtoc School) 


( 

Loeatioa of 


’S 


o S 


Loeation of 


’o 


'3 3 

Date * 

Stations aad 

P-< 

»■. 


Date 

Stations and 


^ I 

^ I 


1 

i 

StatioiQ Numbers j^.S S’! 

c g! 

a 

3 

^ a: 

11 

I-I’S 


Station Numbers 

^ g g-I 
S‘3 g ; 

2 

A' 

Jdy IS 

(1) 50S N. Lalre^ 


L. 

1 

1301 

id 11) Hotel, 22 S. 

1 

1 

'! 


■July 14 

(2j 605 N. Lake 

1 

L. 

2 

100! 

1 6th 

9 ; 

S.Y. 1 

4 i 

600 


(10) 620 N. Lake 

3 

L. 

2 

1001 

loOl 

Aug. 4 <(204) Alley, 5th to J 

14 

S.Y. 

4 

600 

My 15 

(5) 710 N. Lake 

1 

L. 

1 

i 6th \ 

2 

L. 

4 

600 

(S) 610 N. Cottage; 



i 

(20.5) AII^% 5th to 






Grove 

1 

L. 

1 

160C! 

6 th 

2 

S.y. 

4 

630 


(10; 620 N. Lake 

1 

L. 

1 

100:1 

f 

6 

S.Y. 

4 

GOO 

July 16 

(2) 605 N. Luke 

3 

L. 

1 

100’: 

'(208) 115 N. 5th ( 

1 

L. 

4 

1,500 


(3) 602 N. Lake 

10“ 

L. 

1 

50 !i 

1 

2 

C.D. 

4 

660 


(4) 707 N. Lake 

2"^ 

L. 

1 

160 1 

(209) 119 N. 5th 

i 

. S.Y. 

4 

660 


(10; 620 N. Lake 

2c 

L. 

1 

100 ; 

! 

3 

S.Y. 

4 

700 

July 17 

(1) 506 N. Lake^ 

1 

L. 

1 

lOOj) 

(211) 123 N. 5th <! 

3 

L. 

4 

1,500 

(3) 602 N. Lake 

7 

L. 

1 

501, 

1 

C.D. 

4 

660 


(9) 714 N. Cottage 






(213) oOS Palmer ‘ 

3 

S.Y. 

4 

730 


Grove 

1 

L. 

1 

240| 


(214) 51 1 Palmer f 

1 

S.Y. 

4 

SOO 


(7) 1611 Phillips 

1 

L. 

1 

240i 


1 

L. 

4 

1,400 

July 20 

(8) 610 N. Cottage 






(212) 122 N. 5th 

3 

S.Y. 

4 

730 

Grove 

2 

L. 

3 

160 


(216) 117 N. 7th r 

14 

S.Y. 

4 

830 


(9) 714 N. Cottage 






1 

L. 

4 

1,260 


Grove 

3 

lL. 

3 

240 

Aug. 5 

(1) 506 N. Lake | 

4 

lay. 

3 

1,830 


(10) 620 N. Lake 

1 

L. 

3 

100 

9 

L. 

3 

130 

July 23 

(101) Alley, 6th to 






(11) 613 N. Center f 

1 

S.Y. 

3 

1,730 

7th 

1 

S.Y. 

3 

660 


2 

L. 

3 

330 


(103) Alley, 5th to 
6th 






(15) 204 N. Lake j 

U 

S.Y. 

3 

1,700 


1 

s.y. 

3 

600 


2( 

L. 

3 

500 

•July 25 

(64) 607 N. Custer 






(17) 20 N. Lake 

3 

S.Y. 

3 

1,600 


(L.)a 

1 

C.D. 


2,135 


2 

S.Y. 

3 

1,730 

July 26 

(12) 1605 Gordon 

1 

C.D, 

4 

1,966 


(IB) 110 N. Custer ( 

1 

1 

L. 

3 

500 

(18) 110 N. Center 

1 

L. 

5 

500 


6 

w.s. 

3 

930 


(19) 200 X. Jordan 

19e 

L. 

5 

500 


(19) 200 N. Jordan f 

3 

S.Y. 

3 

1,860 

Jdy 27 

(101) Alley, 6th to 






8 ; 

L. 

3 

500 

7th 

6 

s.y. 

4 

660 


(21) 805 N. Jordan | 

2 

S.Y. 

3 

2,200 


(109) House near j 
Sales Yards i 

2 

s.y. 


200 


5 

L. 

3 

266 


1 

ao. 

4 i 

800 


[ 

9 

S.Y. 

3 

530 

July 2S 

(208) 115 N. 5th 

3 

s.y. 

4 

660 

Aug. 6 

(105) Cafe, 6th j 

1 

L. 

3 

1,430 

(209) 119 N. 5th 

1 

s.y. 

4 

660 


3 

W.S. 

3 

630 


(211) 123 N. 5th ^ 

1 

s.y. 

4 

700 


(112) Alley, 7th tc 






4 

s.y. 

4 

800 


8th 

3 

S.Y. 

3 

730 


(214) 511 Palmer *1 

1 

C.D. 

4 i 

760 


(113) Alley, 7th tc 






1 

L. 

4 

1,400 


8th 

2 

S.Y. 

3 

760 

July 29 

(lljOlSN.Cen- / 

2 

L. 

3 

330 


(115) Alley, 8th to / 

3 

S.Y. 

3 

1,130 

ter 1 

1 

C.B. 

3 

500 


9th 1 

1 

L. 

3 

1,130 


(15) 204 N. Lake 

1 

L. 

3 

500 


(117) Market, j 

2 

S.Y. 

3 

930 

July 30 

(107) Hotel, 6th 

1 

S.Y. 

3 

500 


Main St. •: 

1 

L. 

3 

I.W0 

(lOOj House near 






1 

1 

C.D, 

3 

1,260 


Sales Yards 

3 

S.Y. 

3 

200 


(59) Grocery, 8th | 

3 

S.y. 

1 

1,100 


(110) Cafe, IS S. 6th 

5 

S.Y. 

3 

600 


4 

L. 

1 

1,100 


(111) Hotel, 22 S. 





Aug. 7 

(205) Alley, 5th to / 

2 

s.y. 

3 

630 


6th 

11 

S.Y. 

3 

600 


6th 1 

2 

W.S. 

3 

460 

July .31 

(204) Alley, 5th to 


S.Y. 




(209) 119 N. 5th 1 

4 

S.y.' 

3 

mo 


0th 

4 

3 

600 


3 

L. 

3 

1,500 


(205)^ Alley, 5th to 






(211) 123 N. 5th 

3 

L. 

3 

1,500 


1 

S.y. 

3 

630 


(213) 508 Palmer I 

2 

S.Y. 

3 

730 


(214) 511 Palmer 

3 

S.Y. 

3 

800 


1« 

S,Y. 

3 

730 


(216) 117 N. 7th 

1 

S.Y. 

3 

830 


(214) 511 Palmer 

3 

'S.Y, 

3 

800 

Aug. I 

(16S) Sales Yards 

1° 

W.S. 


1,130 


7 

L. 

3 

1,400 

Aug. 2 

(I) 506 N. Lakerf 

12 

L, 

4 

130 


(215) 112 N. Sth ; 

1 

L. 

3 

1,430 

(11) 613 N. Center 

1 

L. 

4 

330 


1 

W.S. 

3 

560 


(20) 715 X. Jordan 

5 

L. 

4 

200 



14 

S.Y. 

3 

830 

Aug. 3 

(OT) Alley, 5tii to 
6th 

6 

S.Y, 

4 

600 


(216) 117 N. 7th 

12w 

12 

S.Y. 

L. 

3 

3 

830 

1,260 


(IW^ Alley, 5th to I 

8 

3 

s.y. 

W.S.' 

4 

4 

533 

600 

.Aug, 9 

1 

(24) 717 Prairie 

16 

1 

W.S. 

S.Y. 

3 

3 

,300 

1,800 


(105) Cafe, 6th 

6 

S.Y. 

4 

530 

(25) '718 Prairie 

1 

S.y. 

3 

1,830 


(107) Hotel, 6th | 

42 

S.Y, 

4 

500 


(26) County Hos- f 

1 

S.Y. 

3 

2,000 


6 

W.S. 

4 

630 


pita! < 

im 

6.T. 

3 

2,000 


(109) House near | 

42 

S.Y. 

4 

200 


1 

4 

L. 

3 

266 


Safes Yards \ 

6 

W.S. 

4 

960 
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Table 11 — Concluded 


Date 

Location of 
Stations and 
Station Numbers 

Number of 
Stained Flies 
Recaptured 

Release Point 

Number of 

Days 

Distance of 
Dispersion in 
Y’^ards 

Date 

Location of 
Stations and 
Station Numbers 

Number of 
Stained Flies 
Recaptured 

Release Point 

Number of 

Days 

Distance of 
Dispersion 
in Y^ards j 


(2S) 106 N. f 

iHi 

S.Y. 

3 

l,830j 


(37) 707 N. 7th 

4 

S.Y. 

2 

1,330 


Jordan \ 

2h 

L. 

3 

433 


(38) 600 Hubble f 

5 

S.Y. 

2 

1,400 


:29) 19 N. Mer- f 

5 

S.Y. 

3 

1,830 



1 

CD 

2 

1,100 


riam i 


s.y. 

3 

1,8^ 

Aug. 13 

(240) 801 Main f 

2 

S.Y. 

? 

1,130 


\ 

1 

L. 

3 

533 


St.e 1 

2 

L. 

? 

1,130 


(30) 119 N. Stre- f 

1 

CD. 

3 

2,333 


(241) 823 Main / 

1 

S.Y. 

9 

900 


veil 1 

2 

L. 

3 

500 


St.K \ 

Im 

S.Y. 

i 

900 

Aug. 10 

(105) Cafe, 6tli 

7 

S.Y. 

4 

530 


(165) 720 Main 

4 

S.Y. 

? 

1,200 


f 

1 

B.Y. 

4 

460 


St.K 

1 

W.S. 

? 

370 


(118) 501 Yellow- 

P» 

S.Y. 

4 

460 



3 

L 

? 

1,500 


stone ^ 

3 

C.D. 

4 

1,130 


(31) 811 Montana 

4 

S.Y. 

2 

1,830 


1 

1 

W.S. 

4 

1,100 



2 

C.D. 

2 

1,830 



5 

S.Y. 

4 

560 



1 

W.S. 

2 

700 


(119) 415 Mis- ! 

im 

S.Y. 

4 

560 


(32) 1101 Montana 

1 

L. 

2 

1,100 


souri 1 

2 

L. 

4 

1,830 


f 

4 

S.Y. 

2 

2,100 


[ 

2 

W.B. 

4 

1,230 


(33) 1116 Garland 

10 

C.D. 

2 

1,966 


(120) 604 Mis- I 

1 

S.Y, 

4 

700 


1 

8 

W.S. 

2 

1,000 


souri ) 

2™ 

S.Y. 

4 

700 


(34) 1001 Wood- 






(121) 717 Mis« 1 

3 

S.Y* 

4 

730 


berry 

1 

L. 

2 

1,033 


souri 1 

3 

L. 

4 

1,500 


(35) 707 Woodberry 

1 

S.Y. 

2 

1,560 


(124) 510 S. 1 

2 

S.Y. 

4 

1,130 


(38) 600 Hubble J 

3 

S.Y. 

2 

1,406 


Center \ 

im 

S,Y, 

4 

1,130 


1 

1 

C.D. 

2 

1,100 

Aug. il 

(217) Alley, 6th to ] 

1 

S.Y. 

4 

660 


f 

4 

S.y. 

2 

1,430 


7th 1 

1 

L. 

4 

1,330 


(12D 301 S. Cus- 

ll? 

S.Y. 

2 

1,430 


(218) Alley, 6th to J 

1 

S.Y. 

4 

700 


ter i 

3 

C.D. 

2 

1,930 


7th 1 

1 

L. 

4 

1,300 


(128) 215 S. Mer. 






(219) Alley, 6th to / 

2 

S.Y. 

4 

700 


riam 

1 

S,Y. 

2. 

1,760 


7th 

4 

L. 

4 

1,300 



23 

S.Y. 

2 

830 


(220) Alley, 7th to 

4 

S.Y. 

4 

760 



2“ 

S.Y. 

2 

830 


' 8th 

1 

Jj. 

4 

1,230 


(216) 117 N. 7th ■ 

6 

L. 

2 

1,260 



2 

W.S. 

4 

400 



12 

C.D. 

2 

900 


(222) Alley, 8th to 

1 

L. 

4 

1,130 



2 

W.S. 

2 

300 


9th 

1 

W.S, 

4 

300 



28 

L. 

14 

1,966 


(223) Alley, Sth to 






(168) Sales Yards _ 

16 

C.D. 

14 

800 


9th 

3 

S.Y. 

4 

900 



6 

W.S. 

14 

1,130 


[ 

2 

S.Y. 

4 

960 



197 

S.Y. 

14 

100 

. 

(224) Alley, 9th to 

4iq 

S.Y. 

4 

960 

Aug. 15 

(64) 607 N. Custer^ 

2 

s.y. 

1 

1,960 


10th 

6 

L. 

4 

1,000 

Aug. 17 

(127) 301 S. Cus- / 

1 

s.y. 

2 

1,430 



1 

C.D. 

4 

1,200 


ter \ 

1 

L. 

2 

930 


I 

1 

W.S. 

4 

260 

Aug. 18 

(64) 607 N. Custer 

4 

S.y. 

1 

1,906 

Aug. 12 

(118) 501 Yellow- 





Aug. 19 

(242) Main St.c 

1 

W.S. 

? 

460 


stone 

1 

S.Y. 

2 

460 


(239) Main St.e / 

1 

S.Y. 

? 

765 


(119) 415 Miasouri 

* 1 

L. 

2 

1,830 


1 

1 

C.D. 

? 

840 


(120) 604 Missouri 

1 

S.Y. 

2 

700 


(224) Main St.e 

1 

L. 

? 

1,000 


(121) 717 Mis- 1 

1 

S.y. 

2 

730 


(129) 412 S. Custer 

1 

S.y. 

5 

1,460 


souri \ 

1 

C.D. 

2 

1,360 


(216) 117 N. 7th 

1 

L. 

5 

1,260 


(122) 710 S. Prairie 

1 

S.y. 

2 

1,030 



6 

S.y. 

3 

lOO 


(124) 510 S. Center 

3 

S.Y. 

2 

1,130 


(168) Sales Yards • 

9 

L. 

3 

1,966 


( 

7 

S.Y. 

2 

830 



I 

CD. 

3 

800 


(216) 117 N, 7th 

6 

L. 

2 

1,260 



29 

S.Y. 

11 

3,070 


1 

2 

G.D. 

2 

900 

Aug. 20 

(62) State Indus- 

2 

L. 

11 

1,430 


i 


S.Y. 

2 

830 


trial School 

5 

C.D. 

11 

3, 500 


(31) 811 N, Mon- 







4 

w.s. 

11 

2,000 


tana 

8 

S,Y. 

2 

1,830 

Aug. 21 

(168) Sales Yards ) 

1 

L. 

5 

1,966 


(32) 1101 N. Mon- 






i 

4 

W.S. 

5 

1,'13'0 


tana 

1 

W.S. 

2 

1,100 








(33) 1116 N. Garland 

1 2 

S.Y. 

2 

2,100 


Totals 

1,056 





(36) 725 Philiips 

1 

s.y. 

, 2 

1,360 








»“ Mmca dommUca^ S; Musdm sUhuianSt 2. 

Mwsea domestica^ 1 ; Phormia tegim, 1 . 

« Mmcn dom$siica, 1; Pkomia regim^ 1. ■ 

^ Trap set inside. ' ' , 

® Jlfsiisca domstim, 17; Mmdm stdbvlam, 2. ' 

^ ifttsca 1; Mmdm dabulam, 1. 

E Reeprd from sticky fly paper exposed, inside. * 

'' ,„'5» Jf'Ww domeMca^ i; Mmdm sMmkms, 1. 

“ M^wylene green. 

» Tliis fly was captured on a laboratory window and the chance that it may have been brought' 'ba'Ck on the clothaj, of' 
the person releasing the flies is not improbable. 
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Htatiuiis at which Laburatory Flies were Recapture d 
(Heavy lines enclose all built-up seelions of city) 
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Stations at whieli Sales Yards Flics were Keeai>lnred 
(Heavy lines enclose all built-up sections of city) 
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But since the season totals show that only one of every 366.5 flies 
stained was recovered the possibility of error becomes insignificant. 
Furthermore, such flies would have been stained twice and if captured 
their color reactions would probably not have been noriiial and such 
records would have been disregarded. 

Another source of error was the fact that the number of flies released 
was estimated in all cases. At the Laboratory the number of each 
species was estimated and these figures are perhaps the nearest cor- 
rect. The Sales Yards figures are small, rather than large, but the 
numbers in the City Dump and Washington School series are likely 
to have been overestimated. The flies from these traps were released 
at successive intervals of twm, two and three days. They w^ere usu- 
ally well filled and many flies must have died because of their long cap- 
tivity in such close quarters. This fact was considered vchen estimates 
were made, but the writer feels that the latter, nevertheless, were 
too high. ^ 

The possibility of carrying stained flies on clothing was guarded 
against by careful examination before leaving the various release 
points. 

Concerning Factors of Dispersion 

The following factors have been suggested by previous writers as 
concerned in fly dispersion: wind, temperature, state of weather, nature 
of locality, height at which flies are liberated and the time of day at 
which liberated. When we consider that dispersion concerns the sum 
total of flies migrating from a breeding ground ‘during the breeding 
season, these terms seem to have less significance than may be the 
case when dealing with short periods of time. The writer prefers to 
consider seasonal dispersion as the combined result of tropisms, or 
responses to stimuli, which are active during the whole season, but 
vary in intensity and duration. Observations of short duration may be 
of value to demonstrate the dominance of some one stimulus for a 
short time, but from the standpoint of seasonab results this stimulus 
may be reduced to a point of insignificance. For instance, a certain 
stimulus (wind, for example) may cause flies to migrate in one direc- 
tion on one day, in another the next and so on, but when the results 
are examined in toto foi^ the ■ experiment in its whole duration It is 
found that jfiies are more or less equally distributed in all directions 
which would presumably have been the case if this stimulus had 
never , existed. ' This factor or. stimulus, then, can be eliminated' as 
having any more than an incidental effect on the ultimate distribution., 

'' ''♦.IJuring the 'Season of 1914 the writer 'Mid^hiS' assistant counted .large numbers of 
te^p6'audbectoe,.accustem6Nite'^Mmatmgte'emmEber8 offfies oon- 
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That iS; on the basis of averages, the counterbalancing effects of cer- 
tain stimuli will incidentally balance each other if long enough periods 
are considered. 

For the purposes of discussion those so-called factors of dispersion 
which are themselves stimuli or the sources of stimuli may be. sepa- 
rated into three divisions — physical, physiographical and physiolog- 
ical.* 

Physical 

Wind. — As previously noted, Hewitt has suggested that flies will 
travel with the wind (negative anemotropism), while Hindle claims 
that they fly against or across the wind (positive anemotropism) , 
From an unbiased standpoint both statements seem reasonable, 
given the proper conditions. Hewitt’s observations would indicate 
that, under certain conditions, flies are stimulated to fly with the wind, 
but was not this stimulus dominant because others were compara- 
tively less intense? In the case of Hindle’s observations, the reac- 
tion of the flies was positively anemotropic in result, but the stimulus 
may have been due to odors borne by the wind so that the actual 
reaction was really chemotropic, the wind acting as an agent to con- 
vey the stimulus,. 

In conducting the summer’s work an attempt was made to deter- 
mine to just what extent, under city conditions, wind served as a 
stimulus to migratory movement. Careful examination of data has 
■failed to give proof of a positive character. For illustration let us 
■examine the data of Tables III and IV. The former is a record of 
stained flies recovered at Station 216 during a period of twenty days 
from July 30 to August 19, A total of 132 such flies were captured, 
seventy-four from the Sales Yards, twenty-six from the Laboratory, 
eighteen from the Washington School and fourteen from the City 
Dump, During the same period Table IV shows that the wind va- 
ried from north to south through east, the majority of the records 
reading north, northeast or east. ’ 

Station 216 is about centrally located with the Laboratory and 
Washington School release points to the east and the City Dump and 
Sales Yards release points to the west (See Plate 23). The wind, then, 
as far as records show, blew from the direction of the Laboratory and 
Washington School toward this station and the other release points 
beyond for a considerable part of the period in question, but never 
from the opposite direction. Considering Sales Yards versus Labora- 
tory flies, we find that 248,140 flies were released from the Sales; Yards. 

* TMb division is not exact, ’ It might be better if vital were^ substituted^ for' physio-' 
logical, m the stimuli herein referred-AO' as physiological arise froia'' sources' vital to 
%life, that is, fromleedmg areaa md' breeding, , , 




HtatioiiB at wliirli C"ity Dump and Wasliinf^ton Balionl Flies were Reijaptured 
(H('avy lines taielosc all built-up Beetions of city) 






Hhuwiii^*: Ileraptiire Htatioii 210 and the Kelease Foinin 
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Table III. Record of Recaptcre Statio^t 210 


Dates 

Total stained 
flies 

Recovered 

Number of 
flies from 
Laboratory, 
1,260 yards 

Number of 
ttte from 
Sales Yards, 
S30 j*ards 

Number of 
flies from 
City Dump, 
900 jnrds 

Number of 
flies from 
Washington 
School, 

300 yards 

July 30-July 31 

I 


I 



July 31--Aug. 4 

15 

1 

14 ; 



Aug.4-Aug. 7 ?. 

54 

12 

20 1 


16 

Aug. 7“Aug. 12. 

16 

6 

S 5 

2 


Aug. 12-Aug. 14 

45 

6 

25 1 

: 12 

I 2 

Aug. 14-Aug. 19 

1 

! 1 

i 

I 


Totals. 

132 

26 

74 

14 

IS 


Table IV. Miles City Meteorological Data: Direction and VELOcm” op Wind; Precipitation; TEMPERATina 

(JuLT 12 TO Afgcst 20)* ti 


Date 

Wind 

direction 

Wind 

velocity 

Preeipi- i 
tation 1 

Temper- 

ature 

Date 

Wind 

direction 

Wind 

velocity 

Precipi- 

tation 

Temper- 

ature 

6 A. M.j 

! 

6 P. M. 

Miles per 
hour 
(av’rage) 

Inches 1 Maximum I 
T= j and i 
trace j minimum | 

1 

k. M.ja p. M. 

! 

Mile.s per 
hour 
(avVage) 

Inches 

T« 

trace 

Maximum 

^and 

July 12 

w. 

N. 

4 

0 

84 

Aug. 1 

N.. 

N. 

6 

0 

68 






60 






58 






S2 






75 ‘ 

13 

w. 

N, 

7 

0 

60 

2 

N. 

S.E. 

4 

0 

55 






80 






82 

14 

N.E. 

N. 

5 

0 

CO 

3 

E. 

E. 

8 

0 

56 






73 






92 

15 

W. 

M. 

6 

.14 

59 

4 

E, 

E,. 

4 

0 

63 






82 






92 

16 

S. 

E. 

3 ' 

1.02 

54 

5 

B. 

E. 

4 

0 

65 






72 


■ 




88 

17 

E. 

N. 

6 

.12 

56 

6 

N, 

E. 

4 

0 

62 






64 






90 

18 

W. 

N. 

6 

0 

54 

7 

S.E. 

N.E. 

4 

0 

62 






72 






90 

,, 19 

S,E. 

N.E. 

3 

T 

45 

S 

S.E. 

S.E. 

5 

0 

62 






79 






1 91 

20 

N. 

N. 

3 

0 

50 

9 

S.E, 

N.E. 

3 

0 

66 






84 






92 

21 

S. 

S.E. 

3 

.75 

54 

10 

S. 

E. 

2 

0 

62 






92 






§2 

22 

s. 

N.E. 

3 

.17 

60 

11 

N.E. 

E. 

6 

.04 

60 






93 






90 

23 

S.W. 

N. 

5 

0 

02 

12 1 

N. 

N.E. 

3 

0 

60 






78 






86 

24 

w. 

H. 

6 

0 

58 . 

13 

S. 

.N.E. ^ 

3 

0 ! 

61 






80 





1 

90 

25 

N.E. 

B. 

6 

.50 


14 

N.E, 

N.E. 

4 

0, 1 

60 






77 






90 

' 26 

N. 

N, 

5 

0 

58 

15 

N.E. 

N.E. 

4 

.14 ; 

66 






78 






90 

27 

N.E. 

B. 

4 

0 

56 

16 

S.E. ^ 

E. 

6 

1.02 ■ 

62 






84 






01 

28 

E. 

S.W. 

4 

0 

61 

17 ^ 

S.E. 

N.E. 

6 

.12 i 

^00 






85 






88 

20 

S.W. 

S.E. 

3 

0 

58 

IS 

S.E. 

N.E, 

3 

0 

64 






81 






88 

'b '30 

. N. 

E. 

3 

0 

57 

19 

N.E. 

N.E. 

4 

T 

63 






S3 






S2 

31 

'H.E. 

N.E, 

3 

0 

58 

20 

W. 

N.E. 

4 

0 

62 


^ The writer is indebted to the United State Weather Bureau for the data in this table. It is, not the data which would 
be the most si^ificant in all cases but the b^t available. ^ 

t The writer is also indebted to the Weather Bureau for the following data which show the average hourly wind veloo- 
ity (miles per hour) at Miles City and at several of the large citii^ in the east during the montte of June, July and Au- 
gust respectively: Miles, City, Moat., 6, 54; Boston, Mass., 9, 8,9; Hew Yorh/N. Y., 13, 12, 14; Philadelphia., Pa.,, 10, 8, 
9; Atlaatie'City,H.J., 9,7, S; Washington,. D.O., 6,, 6,5. 

t Th« records were taken at 6.00 a..ra- and 6.w p, m. hence, .there is a poffiibiEty that midday records "miipi.w, 
different, , * . , , 
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(1^260 yards from the station) and 40,237 from the Laboratory (830 
yards from the station). Do not the respective totals of seventy-four 
and twenty-six files recovered from these release points bear a more 
direct relation to the compai’ative distances and numbers released 
than to any consideration of wind direction or wind velocity that can 
be deduced? A similar review of the data concerning the other two 
release points gives no essentially different results. This seems to 
indicate, then, that as a stimulus having any effect on ultimate dis- 
persion ill a given direction from a breeding area when a long period 
of time is concerned, wind may be a negative factor, and in this par- 
ticular citation there is no evidence to demonstrate any influence of 
wind as a stimulus when the shorter periods of time concerned are 
considered. 

If Hindlegs idea of dispersion against and across the wind has a true 
significance in the economy of fly dispersion, it would seem capable of 
interpretation in the following way. Without the assistance of air 
currents, odors originating at any given point have the ability to dif- 
fuse through the atmosphere and within a certain radius would logically 
be sufficiently concentrated to serve as a positive chemotropic stimu- 
lus. A point must eventually be reached, however, at which the diffu- 
sion is so great that all power of stimulation is lost. 

It may well be that a light breeze will serve to so strengthen the 
odor beyond this point so that the power of stimulation will extend 
beyond its normal radius. In the opposite direction the distance of 
possible stimulation would be decreased or reduced to notliing. Yet, 
in this case the wind serves rather to increase the distance to which 
an already active factor is at work in a certain direction than to act 
as a factor itself, unless it be that it exerts a stereotropic influence. 

Another point still further complicates the discussion. Flies have 
been repeatedly referred to in literature as seeking '‘shelter.’^ Cer- 
tain it is that when meteorological conditions are unfavorable they 
are little in evidence. This suggests that if the wind be too strong 
flies may seek protection. 

Although the data of the present investigations indicate that wind, 
as a seasonal factor, may have had little significance, it is by no means 
proved that this would be so under all conditions. Munson (1901),® 
concerning the typhoid epidemics of 1898, says that “when a strong 
wind constantly blows from the same direction, a fly-borne infection 
will extend down the wind.^^ 

Rain. — Flies are not active during inclement weather, hence dis- 
persion is temporarily affected because of lessened activity. 

Tf^mfebatubb.— T he same consideration applies to low tempera- 
tures^ ,, Optimum 'temperatures,, on the other band, increase., activity,, 
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favoring both more rapid breeding and greater distribution. It may 
Jnsti}^ be considered a seasonal factor, its influence being present at 
all times, either in a positive or a negative manner 

Physiographicae 

Elevations and Depressions. — -Zetek, in discussing his experi- 
ments at Ancon, Panama, expressed his belief that flies follow de- 
pressions, rather than to cross elevations. How much importance 
is to, be attached to this point when considering dispersion under 
city conditions is not entirely apparent. It may have some signifi- 
cance wdien considering congested areas and high buildings which 
offer parallel conditions on a small scale. Whatever stimulus might 
prompt flies to follow^ a depression in natural topography, other addi- 
tional stimuli w^ould be active in a city (presence of food, etc.). 

Bodies op Water. — HewuH/s experiment at Ottawa demonstrated 
that streams passing through a city are not a barrier to fly dispersion 
and Hodgeh observations at Lake Erie indicate that considerable 
bodies of water may be crossed. 

Wooded Areas. — The summer’s results indicate that wooded areas 
of small extent and of an open character are not an obstacle to the 
spread of flies. In order to reach the city from the City Dump re- 
lease point it was necessary to traverse a w^ooded area 200 yards in 
width or to take a roundabout course up the old channel of the Tongue 
river, shown on the map. In the latter case it was necessary to pass 
through woodland, but of less extent. City Dump flies captured at 
the Sales Yards, 800 yards distant, may have followed up the Tongue 
river, have passed through or over almost continuous woods in the 
most direct line or have taken a more devious course by way of the 
city itself. 

Physiological 

To live and reproduce are functions of all animal life, both essential 
to the perpetuation of the species, but the second highly dependent 
on the first. As entomologists we are acquainted with many obvious 
instances where adult dife is entirely devoted to feeding and repro- 
duction, and if there are any two facts that are always in evidence 
concerning the house-fly they are its presence at feeding and breeding 
grounds. These facts, then, indicate the two factors of prime im- 
portance which, given' normal conditions, seem to be largely respon- 
sible for, the migratory movements of the house-fiy under city condi- 
tions — namely 'the stimuli from feeding areas and ,the,stimuH from 
breeding areas. These apparently are ehemotropic and to them the 
fly seems to react positively to a far greater extent than to any oth'er 
stimuli which cause ', movement, though it is . obvious that various, 
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physical stimuli may acquire incidental or temporaiy dominance, 
but would have little effect on seasonal distribution. Isolated cities 
or localities, however, are of undoubted occurrence, where some one 
physical factor might exert its stimulus continuously for a long period 
or even a whole season and hence become one of major importance 
(Munson, 1, c.). 

In poorly kept cities flies are quite generally distributed, but there 
are usually areas of unusual abundance due to their advantages as 
good feeding and breeding grounds. Such areas may be large as a 
poorly cared for market district or a breeding ground of many acres 
such as the Miles City Sales Yards, and they may be small as in the 
vicinity of poorly kept residences or stables. To show how such areas 
exert a stimulus influencing migration, let us consider Station 216 
again. The house, a boarding place, wms very clean, but a manure 
pile, privy wnth open door and uncovered seats, several accumulations 
of garbage and a privy with an open vault in the next yard (PL 26, figs. 
8 and 9) were efficient attractions and because of these, flies were abund- 
ant in the vicinity of the house. At this station (at the backdoor of 
the house) 132 stained flies were recovered in twenty days. The 
total number of days represented in the whole experiment was 680, 
yet in twenty (one-thirty-fourth of whole time) this station attifacted 
one-eighth the total catch. 

The- State Industrial School, which is 700 yards east of the outside 
limits of Miles City, is another example. Flies w^ere very abundant, 
especially at the pig house 150 yards to the east and at a shack for 
mixing garbage for the pigs nearer the main buildings. The pig 
house was 3,500 yards from the City Dump, 3,070 from the Sales 
Yards, 2,000 from the Washington School and 1,430 from the Labo- 
tory. On August 9, nine traps were placed, two inside the pig house, 
one at the garbage shack and the others at the barns, poultry houses, 
etc. The traps w-ere collected on the 20th of August and twenty-nine 
Sales Yard, four Washington School, five City Dump and two Labora- 
tory flies recaptured. Except for a few in the trap at the garbage 
shack, air were recaptured at the pig house about which flies were 
breeding in stupendous numbers. These flies had not only crossed 
Miles City, but the 700 yards of open country intervening and for the 
most part had selected the pig house as their goal. The isolated lo- 
cation of the school doubtless rendered the apparent attracting stim- 
ulus from the pig house doubly effective, while the flies about the main 
buildings were perhaps migrants from this breeding ground. 

, 'In presenting , these illustrations the 'Object is to show that the fly 
is essentially' a migratory insect, the migration, in the main, seeming 
to depend upon thelwo stimuli under discussion,' and also That it is 
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a false idea to assume that when flies breed out near ^^'food and shelter’^ 
they necessarily do not migrate far. Let us further illustrate. It is 
known that the house-fly deposits several batches of eggs at several 
intervals. Yet, in general, feeding areas are not breeding areas; 
large districts suitable for feeding may lack breeding facilities. Hence, 
must not the fly continually migrate from one to the other? That it 
does so is evidenced hy the fact that 85 to 95 per cent are conceded 
to breed out in horse manure, yet w^e do not find that percentage of the 
adults normally in its vicinity. This indicates that the stimulus from 
breeding areas may at times transcend that from feeding areas and 
vice versa impelling consequent migrations. Hutchinson (1915)^^ 
presents evidence along this line. Recenth" emerged flies were marked 
and liberated at a dair}^ barn about 700 yards distant from a stable 
and a kitchen. Of two of the lots liberated flies were recovered at the 
kitchen, but none at the stable. 

Another observation from the summer’s work may well be noted. 
The Miles City Sales Yards afforded extensive breeding facilities. 
As long as certain physical factors permitted breeding, flies were al- 
ways present in enormous numbers, but during several periods fac- 
tors which will be dealt with in another paper practically eliminated 
breeding, though manure was as abundant as ever. Immediately the 
number of flies began to decrease, simply due to migration without 
any compensating emergence of adults. 

The House-Fly Essentially A jMigrating Insect 

After due consideration of these results and those of others it is 
impossible to escape the conviction that the house-fly under Montana 
conditions is essentially a migratory insect and not necessarily within 
localized areas. It is constantly moving from the field of one stimulus 
causing tropic reactions (that is, movements to or from) to that of 
another. Looking at Plate 21, which shows the dispersion of flies 
from the Sales Yards, does not the fact that flies were recaptured at 
this, that or the other place have an added significance beyond mere 
locality and distance. It means that each locality capable of attract- 
ing these flies became a subsidiary center for further distribution. 
The Sales Yards were an immense breeding ground. An extremely 
small proportion of their product was stained and recovered as, shown, 
and that seventy-six of the released flies were captured at Station 216 
means that this was only a small portion of the Sales Yards flies that 
actually reached this point. From it they spread to other localities 
and the station thus became a center of distribution subsidiary to 
that of the Sales Yards. This means that breeding and feeding areas; 
are not necessarily areas which attract flies and retain them, but that, 
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they may be considered as substations, so to speak, which aid and abet 
distribution and further increase the final radius of dispersion. Sev- 
eral reasons that may influence flies to leave such localities to which 
they have been attracted may be suggested. It is known that flies 
seek “shelter” at night. Where abundant the writer has seen them 
collect in the late afternoon by the thousands under the eaves and on 
the walls, especially on the south and west sides, of houses and build- 
ings. It is apparent, then, that to reach such places a fly must leave 
the immediate vicinity of any feeding ground or breeding ground at 
which it was busy and there is no particular reason apparent why a 
fly should return to the same place when it resumes its activity in the 
morning. Indeed, whatever stimulus a feeding or breeding place may 
exert at midday under a strong sun would seem likely to be less in- 
tense in the cool of the morning. Similarly after a rain, stimuli may 
be less intense. Showers and changes of temperature may also cause 
flies to seek “shelter” and again it is a reasonable question to ask if 
there is any stronger reason why a fly should return to the place of its 
activities just before such an interruption than that it should go in some 
other direction? The direction of wind may have changed, and if 
stimuli may be wind-borne, which there is no good reason to doubt, 
may not the fly receive a. stimulus from an entirely different direction? 
Other possible reasons for migration may be disturbance (flies in a 
business portion of a city are constantly being disturbed) and the 
removal of garbage, refuse, manure, etc., which serve as an attraction. 
W'hether or not the fly can be said in general to leave a feeding or 
breeding place in response to other stunuli from similar places may be 
questioned. Indeed, an innate wandering instinct may . sometimes 
be the cause but even then may not the direction of flight be con- 
trolled by external stimuli and since it is at feeding and breeding areas 
that flies are commonly found in abundance, is it not unreasonable to 
suppose that flies are sooner or later attracted by stimuli emanating 
from them, though such stimuli may perhaps not be correlated with 
the reason which initiated the movement? There is no apparent 
reason to assimre that flies will necessarily stop at feeding or breeding 
areas nearest at hand. 

Hindle has suggested the height of the point of liberation and the 
time of day are factors influencing the distance of dispersion. Bearing 
in naind that dispersion is primarily a problem of spread /rom breeding 
areas and that the life of a fly is a matter of several weeks, it is hard to 
assign a true significance to these points. Certainly it seems as if it 
would make very little difference in the ultimate distance a fly ynll 
have traveled whether it emerged from its puparium in the morning 
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or evening. The height of the point of liberation well affect the 
initial flight, but scarcely more. 

This discussion concerning the factors of dispersion has necessarily 
been brief in order that it might not be unduly complicated. Other 
stimuli, such as phototropism and heliotropisni might have been con- 
sidered; undoubtedly they play their part in a minor way. Nor have 
all the ideas suggested by dealing with dispersion as a result of externa! 
stimuli been discussed in detail. Three further points should be men- 
tioned. First, that stimuli acting at any given time may be consid- 
ered as active or passive according as they do or do not cause a re- 
action on the part of the Qy. Passive stimuli might well be termed la- 
tent. A stimulus active at one time may be passive at another and 
of several existing at the same time one may be active, the others 
passive. And again, active stimuli may be divided on the basis of 
their effect on movement or dispersion, — that is, some stimuli cause 
movements or tropic respo7ises (stimuli from feeding and breeding areas, 
etc.), which result in dispersion, while others may cause inactivity 
(low temperatures, rain, etc.) which delays dispersion. The former 
are termed mciting, the latter inhibiting. When active some stimuli 
may be always inciting, while others may be always inhibiting, or the 
same stimulus may sometimes be inciting, sometimes inhibiting, de- 
pending on its quality and intensity as compared with other stimuli. 

The second point concerns the standpoint from w^hich the question 
of stimuli is viewed. The waiter has considered them to be external 
and resultant movements as not in any way instinctive. Others, 
however, might choose to say that the stimuli which govern a fiy^s 
movements are of internal origin. As far as can be foreseen any 
arguments in support of this opinion can be equally ivell explained 
on the basis of external stimuli. For example, one might say that 
when ' the mva become mature the fly instinctively seeks a suitable 
breeding ground; but, on the other hand, it may well be suggested 
that the maturing ova cause some physiological change w^Mch makes 
the fly more receptive to the stimuli ‘thrown out^' from such areas. 
Indeed, physiological changes must constantly be taking place and 
probably often determine the manner in wdiich a fly reacts to the 
complex of stimuli which are constantly at wmrk. 

The third point concerns the fact that the results of this investiga- 
tion have indicated that the distance to which flies may spread from 
any given breeding area under city conditions in Montana is con- 
siderably greater than that found in previous experiments in other 
localities. Considering that dispersion has to do with the spread of' 
flies from a ' breeding ground, it at' once hecomes apparent that wo' 
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limit can safely be placed unless the time concerned is at least as long 
as average fly life and the number of flies in some measure approaches 
that number which we wmukl expect to find emerging from a medium 
sized breeding area during the period of time concerned. In fact^, to 
obtain the results desired, the number of flies used would have to be 
greatly in excess of this. But when we consider that in all previous 
experiments probably less than 50,000 flies w^'ere used and that the 
largest number used in any one experiment was 25,000, it is at once 
suggested that the difference in the numbers of flies used explains the 
difference in results (nearly 390,000 in this work). The explanation 
is as follows. It is a fair assumption that under normal conditions 
flies from any breeding area will spread in all directions, but will be 
most abundant at nearby feeding areas. From this “zone/^ of 
greatest abundance the ultimate result of fly migration will be out- 
ward though the number in the zone ’’ itself would be kept reasonably 
constant by continual additions from the breeding ground. It is 
apparent that, in a dispersion experiment using small numbers of flies^ 
as they spread outward they become constantly fewer and fewer for 
any given unit of territory and consequently more and more scattered 
until a point is finally reached where the chances of recapture become 
reduced to infinity even though flies be actually present. But if the 
number of flies released is indefinitely increased, the possible number 
of flies per unit of territory at long distances is increased and con- 
sequently the possible limit of capture becomes constantly more and 
more distant until finally a limit is reached, the actual location 

of which is dependent on the length of life of the average fly, while its 
actual determination must be based on experiment continued for this 
length of time and the use of a suflBiciently large number of flies to 
permit their recapture at the dispersion limit. While this idea is 
merely offered as a possible explanation of why the results secured at 
Miles City differ so materially from earlier observations, it suggests 
as well that, by using a sufficiently large number of flies for a suffi- 
ciently long time and by making observation over a sufficiently large 
area, results could perhaps be obtained that would have more or less 
general application under balanced conditions. 

Concerning Dispersion Over Open Country 

No evidence of particular value was collected concerning dispersion 
across open country. On the 14th of August, 5,000 flies marked with 
gentian violet were liberated at a point midway between Fort Keogh 
and Miles City (PI . 24, fig. 3) . The' prairie was barren for the interven- 
ing'miie' in each direction. ' A trap from the Sales Yards examined on 
August 21 contained thirteen^ of .these flies and' ' one ■ from Keogh 
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examined on August 26 contained one. In order to reach the Sales 
Yards the flies had to cross a river several hundred feet wide. Fort 
Keogh was ver}^ clean and sanitary. 

Evidence previously submitted showed that flies from breeding 
grounds within the city which was liberally spotted with attractive 
feeding and breeding areas, not only crossed it but 700 yards of open 
country beyond. This indicates that not only are breeding grounds 
outside a city of concern to its inhabitants, but that insanitary 
conditions within a city may also concern outside residents. 

In respect to factors influencing dispersion across open eoimtry, the 
writer is again of the opinion that the two big factors are the stimuli 
from feeding and breeding areas, but with these differences; first, that 
such areas are relatively of small size; second that they are much 
farther apart; third, that the stimuli ‘Thrown oiit^’ are weaker, and 
fourth, that other active stimuli may exert a relatively greater influence 
and act for relatively longer periods of time. Thus, in its existence 
in nature as undisturbed by man’s occupation, we are justified in 
considering the house-fly as primarily a migratoiy insect. 

Concerning General Distribution, Time of Distribution and 

Numbers of Flies 

General Distribution. — From the data given on the maps it can 
be seen that flies from the several release points become quite generally 
distributed over the entire city and spread even beyond its limits. 
An examination of the data in Table II gives ample evidence on this 
point. A trap placed at Station 214 for four days (July 24 to 28) 
captured flies from the Sales Yards, City Dump and Laboratory; 
one placed at Station 208 for four days (July 31 to August 4) captured 
flies from the same three release points; one placed at Station 105 
for three days (August 3 to 6) captured flies from the Sales Yards, 
Laboratory and Washington School; one placed at Station 119 for 
four days (August 6 to 10) also captured flies from these three release 
points; one placed at Station 224 for four days (August 7 to 11) 

, captured flies from all four release points; one placed at Station 33 for 
two days (August 12 to 14) captured flies from the Bales Yards, City 
Dump and Washington School; one placed at Station 127 for three 
days (August 14 to 17) captured flies from the Sales Yards, Laboratory 
and City Dump and three placed at the State Industrial School 
(Station 62), 700 yards beyond the eastern limits of the city,, captured 
flies from all points during a period of eleven days (August 9 to 20). 
These illustrations are few in comparison to the data available, but 
have, been purposely' selected to cover all sections of the city, thus 
indicating the general distribution from each point of release. 
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Tile fact that the map shows the stations at which recaptures were 
made to be mainly grouped in certain sections is due to the fact that 
it was found necessary to discontinue the work somewhat earlier than 
planned. Consequently''- the portion of the city remaining unworked 
was covered very rapidly, but flies were captured at practically^ all 
stations. A consideration of the areas covered by these last settings 
gives further evidence of how generally^ the liberated flies were scat- 
tered. For example, traps were placed at stations 31, 32, 33, 34, 35, 
36, 37 and 38 from August, 10 to 12 and flies were recovered from all 
release points except the Laboratory. Placed again from August 12 
to 14 flies were recovered from all points. Other areas show similar 
results. 

It lias previously .been stated that the built-up portion of Miles City 
was about two square miles in area. For the present purpose we may 
consider that the Sales Yards was at one corner of a square containing 
the city^ which is essentially correct. A breeding ground under usual 
conditions is a center from which flies would normally spread equally 
in all directions given similar conditions. This would indicate that 
flies from a breeding ground may spread over eight square miles of 
territory, or by taking the longest radius encountered within city 
limits (2^333 ymrds) we would get an area of nearly five square miles, 
and again by taking the longest radius actually encountered (3,500 
yards) we get a teriitoiy of more than twelve square miles. 

These details are important as they^ indicate several facts of practical 
significance — (1) that, given sufficient time, a given lot of flies from a 
breeding ground will become quite eventy scattered over large areas, 
(2) that even in a city of considerable size, every^ person allowing flies 
to breed on his premises is maintaining a nuisance which directly^ con- 
cerns every other individual residing in the city^, (3) they emphasize 
the importance of general cooperation in order to secure successful 
results in control work (the cleaning up of a few places here and there 
has little value), (4) they indicate the far-reaching effectiveness of 
intensivety applied control measures as a means of securing general 
sanitary^ conditions. 

CONGBRNINO TiMB OF, DISPERSION AND NUMBERS OF FlIBS.— D ue 
to the repeated lots of flies released and the several day intervals at 
which traps were collected, the data concerning time required to 
spread given distances has no great value. It does indicate some 
facts, however. By reviewing the data for dispersion from the 
Sales Yards, it is evident that flies from this release point spread over 
the entme city, within a period of two to three weeks. From; tills 
poiht'''‘;248',140 flies were , released. The' Laboratory release, point, 
I'iOn'the other hand, represents, only’35,270'house-flie8 and is .comparable ' 
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to a very small breeding ground. In this case the period for the flies 
to become generally distributed is slightly longer according to the data^, 
but probably not as an actual fact. Distances of over a mile were 
noted within a five-day period. 

The summer’s results have suggested that, if it were possible to 
liberate varying quantities of flies at stated intervals during a long 
period of time and to have a large number of permanent recapture 
stations from which flies were collected at daily intervals, results could 
be secured of some importance from the standpoint of disease trans- 
mission. The stations should be equally spaced and divided into 
successive 2 ones of 100 yards width. The data secured would concern 
the following points: the average length of life of a fijq the number of 
flies liberated, the number recaptured at each station, the number 
recaptured in zones (each 100 yards more distant from the point of 
liberation), the time required to reach given stations, and the time 
to reach given zones. This data would permit averages to be figured 
that would indicate the probable distribution of any given lot of flies 
at any given time after liberation. Knowing then the length of life 
of any disease organism on the outside of a fly or in its intestine, it 
would be possible to establish a theoretical limit to which flies would 
be likely to carry virulent organisms from any point of contamination. 
Also, if at any given station the number of flies captured was in 
excess of the theoretical number expected, it would imply that this 
excess was explainable by unusual attractiveness or some other cause 
and hence would indicate the character of places at which the proba- 
bilities of contagion would be greatest. 

Conclusion 

The writer wishes to emphasize the fact that he no means con- 
siders the preceding discussion to be any more than an addition to 
previous knowledge of fly dispersion. The suggestion that the stimul 
emanating from breeding and feeding areas are the factors mainly 
responsible for seasonal dispersion under city conditions finds con- 
siderable support in the data presented and is not at variance with 
data previously published. It harmonizes better than any other 
suggestion wdth conditions as studied in the cities and towns of 
- Montana and finds some support in the knowm habits and life history 
of the house-fly. 

In spite of the fact, that the number of flies used'^ was greatly in 
excess of that of all previous experiments combined, it is felt that far 
larger numbers could be used to great advantage. Much remains to 
be learned ' concerning fly dispersion under' various conditions and 
whatever evidence can be found 'to, support different view points, the 
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final wordj nevertlieless, cannot be spoken until incontrovertible 
evidence lias been gleaned from further experimental work. 

Summary of Data and Results 


General Summary 

L 111 a city^ the built-up portion of which was about one and one- 
half miles square, 3S7,Sf7 marked flies were liberated from four 
release points. The release points were so located as to give an idea 
of the possible spread of flies from breeding areas variously situated in 
relation to the city as a whole and each representing different condi- 
tions. 

2. A total of lj056 flies were recaptured at seventy-eight stations 
which varied from 50 to 3,500 yards from the point of release. This 
was the greatest distance at which recaptures were attempted. 

3. The results indicated that under conditions which are favorable 
flies may spread from any given breeding ground to all parts of a city, 
even one of considerable size. Also that they iiiay not only cross 
a city offering abundant feeding and breeding areas, but ma^^ even leave 
it and cross open country to points considerable distances beyond its 
limits. 

4. The full possibilities of dispersion were not determined due to the 
relatively small size of the city, but the fact that flies spread from 
release points on one border to points on the opposite side indicates a 
possible radius of 2,333 yards (one and one-third miles) and that 
flies even traversed the entire city and crossed open country to points 
beyond justifies the belief in a still greater radius. The actual 
territory over which flies were recovered in the city was about two- 
square miles, but possible dispersion over a territory of from five to 
more than -twelve square miles was indicated. 

5. While the results of this investigation are of general application 
to Alontana cities and towns, it is problematical to attempt to apply 
them to more thickly populated areas where sanitary measures are 
more easily and more generally applied. Control measures mean 
few-er flies and few^er feeding and breeding areas, but docs this mean 
a larger or a smaller radius of dispersion for what fiicvS there rna}^ be? 


Summary of Deductive Results 

1 . House-fly dispersion (the spread of house-flies from their breeding 
grounds and the factors controlling it) may be considered as a problem 
concerning short periods of time or as one of seasonal significance. 

' 2. The factors which control dispersion are mainly, if not entirely,, 
external stimuli. As regards their effect on the radius of distribution^ 
these '.stimuli 'may be .termed, (e. g., odors from feeding and 



June, 16] PAKKER: DISPERSION OF MUSCA DOAIESTICA LINNAEUS 353 

breeding grounds) or inhibiting (e. g,, low temperature, rain). Inciting 
stimuli give rise to tropic reactions, movements to and from-, and 
consequently have a direct effect on distribution. Inhibiting stimuli 
indirectly affect distribution, because of resulting periods of inactivity 
on the part of the fly. 

3. These stimuli, both inciting and inhibiting, form a complex set of 
■external forces, each of which varies in intensity and duration. 

4. The adult life of ■ the house-fly is essential!}" devoted to two 
purposes, feeding and reproduction. Hence, it is evident that when 
■dispersion is considered as a problem of long periods or of seasonal 
■duration, that the stimuli from feeding and breeding areas are those of 
the inciting stimuli which act most continuously and for the greatest 
portion of a fly life and are the most important ones to control. 
Temperature is a constantly present stimulus, but may be inciting 
■or inhibiting. 

5. When dispersion is considered for short intervals other stimuli 
than those from feeding and breeding areas ma}?” assume greater 
importance. These stimuli may be inciting or inhibiting and under 
normal conditions have but minor significance as seasonal factors. 
‘Cities or localities undoubtedly occur, however, in w-hich unusual 
physical or meteorological conditions are present with but slightly 
varying intensity during a complete season and consequently what 
would ordinarily be a stimulus of minor importance may become 
■one of major seasonal importance (e. g,, strong wind blowing constantly 
from some direction, long continued rain, etc.). 

6. By conducting dispersion experiments with 'a sufBciently large 
number of flies for a sufficiently long time and by covering a sufficiently 
large territory it seems likely that a limit for fl}" dispersion, under city 
conditions, could be determined which would be of more or less 
general application. The length of time would .have to be at least 
equal to that of the average length of house-fly life. 
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Explanation of Plates 24 — 26 

Fig. 1. Showing approximate location of Sales Yards release point (x). Miles 
City beyond trees in background. 

Fig. 2 , Looking towai’d Miles City from Sales Yards release point. 

Fig. 3. Looking toward Miles City from vicinity of release point on prairie one 
mile west of city. 

Fig. 4. City Park which is between the river bed of Figure 2 and Miles City* 

Fig. 5. Character of the country between Laboratory and State Industrial. 
School (x). 

Fig. 6. Release point — City Dump. 

Fig. 7. Part of the Miles City horse sales yards. 

Fig. 8. Privy (x) and manure pile (o) near Station 216. 

Fig. 9. Privy with open vault near door to Station 216. 

Fig. 10. Laboratory (x) and city in background. 

Fig. 11. Trap used at Sales Yards (Station 168). 

SOME OBSERVATIONS ON THE BREEDING HABITS OF. 'THE 
COMMON HOUSE-FLY (MUSCA DOMESTICA LINN.ffiUS) 

By Abthur T. Evans 

During the past summer a number of experiments were conducted 
by the writer relative to the breeding habits of the common house-fly^ 
Musca domesfica. It is a somewhat popular belief that the house-fly 
is able to and does breed abundantly in garbage, manure and any other 
rubbish which may be accessible. As definite records on the breeding 
places of this fly were somewhat limited it was decided that a thorough 
search should be made of numbers of garbage cans, manure piles and 
\any rubbish heaps that were found available to see if the larvae could 
''('actually be found 'in these, various conditions. The garbage cans, 
.examined contained many kinds of garbage in various stages of decay., 
With a single exception no larvae of the house-fly were found in the 
cans examined. The larvae as well as the adults of the small fruit-fly, 
Drosophila sp., appeared abundant' in almost every "can examined. 
Upon opening a garbage pail the adults of' this ,insect' usually 4y: out/: 
in numbers*' ' Itmiay be' due:to'this fact that it is so generally believed 
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that the hoiise-flv breeds there, the adults of Drosophila being taken, 
by those who do not know, to be the young of the house-fly. hlanure 
piles in the vicinity of the garbage cans studied were examined when 
possible and in every ease the house-fly in all of its stages was found to 
be abundant. In the examination of manure piles the pupie as well 
as the larvse about to pupate were most abundant about the outer 
edge of the piles, in the loose straw or even in the earth. In one case 
where the manure was throvm into a low wagon the larva? migrated 
to the bottom of the 'wagon box, where they fell through the cracks and 
buried themselves in the top la 3 ’'er of earth preparatoiy to pupation. 
Migration of the larvae of the house-fly has been studied by 
various writers (1) and is recorded here merely as additional facts 
observed. 

Another point noticed was that the larvse- avoided the deeper parts 
of the piles wdiicli w^ere wetter from the seepage of moisture from the 
upper layers. This will be more fully discussed under the reaction 
of larvse to moisture. 

Although no larvse were found in the rubbish examined not enough 
was' studied to warrant forming an opinion. By rubbish is meant any 
trash other than that which might be classified as garbage or manure. 
The manure studied in all cases where not otherwise mentioned was 
the refuse from barns where horses were quartered. 

The lack of the larvae of the house-fly in garbage together with its 
abundance in stable manure seemed to indicate that there w^as some 
difference between the two substances w^hich in the case of the manure 
furnished an optimum condition for fly breeding and was prohibitory 
in the case of the garbage. A chemical difference seemed the logical 
one to assume. Since the substance w^hich was prohibitory in the 
garbage might prove to be a good larvicide an effort was made to deter- 
mine it if possible. Quantities of garbage and stable manure w^ere 
brought into the laboratory for study. When tested the manure was 
found to be alkaline while the garbage w’'as acid. As ammonia is 
knowm to be present in manure several tests wrere made to determine 
the relative amount present. The tests showed the amount to 'vary 
with the length of time' that the manure had been standing, ■ Manure 
which had been standing no longer than thirty minutes was found to 
"Contain .647 of a per cent. That which had been standing for a'longer 
period contained less; even as little as .314 of a per centd In cases' 

^ These tests were' made in the chemical laboratory of the University of Colorado. 
The writer is indebted to Professor Harry Curtis for the privileges of the laboratory 
as well as suggestions as to methods. I wish alsO' to acknowledge the following 
assistance; Professor T, P. A. Cockerell for several important reference as well m Ms, 
Mndly interest, m the work; Professor A.. H.; Peebles for the loan of;a,book; and 
^ femor Prancis Hamaiey ■ for , reading ^ ''the; • 'paper ,fbr me, '' , , , ' , i ^ ^ 
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where the manure had been standing for an}^ considerable length of 
time it is quite certain that some of the ammonia passes off into the 
air. With all of the manure examined there was mixed more or less 
urine. No manure which had been standing for more than a day was 
tested as it was known that flies do not lay their eggs in such if fresh 
manure is present. The Juice was extracted from a quantity of gar- 
bage to test relatively its aciditjo The complexity of garbage indi- 
cates that a number of acids are usually presentj these probably vary- 
ing with the substances -which are placed in the garbage can. No 
•effort was made to determine the acids which were present in any can 
as this undoubtedly wmiild vary with each can. It suffices to say 
that there were enough acids present to neutralize an equal amount of 
ammonia of a strength of .653 of a per cent. This per cent was found 
to vary with the staleness or freshness of the material in the can. 
In no case was acid found to be absent from garbage if it had stood for 
some time and was rotten. 

After having found the relative amounts of alkali in manure and 
acid in garbage a number of experiments were conducted to determine 
if possible the maximum amounts of either of these substances which 
the house-fly might be able to breed in. A quantity of manure was 
brought into the laboratory and leached out with distilled water. 
Wlien thoroughly -washed the remaining solid material was pressed 
until all of the water possible was removed. A portion of this material 
w^as placed in each of six bottles. Enough ammonia was added to 
moisten well but not saturate the material. The ammonia varied in 
strength in the case of each bottle, the actual strengths being as 
follows: bottle 1, .001 per cent; bottle 2, .05 per cent; bottle 3, .1 per 
cent; bottle 4, .7 per cent; bottle 5, L4 per cent; and bottle 6, 2.1 per 
cent. A similar series of bottles was arranged with the difference that 
hydrochloric acid was added to the manure instead of ammonia. The 
strengths used in the various bottles were: bottle 1, .001 per cent; 
bottle 2, .025 per cent; bottle 3, .05 per cent; bottle 4, .1 per cent; and 
bottle 5, .561 per cent. In each bottle of both series was placed a mass 
of eggs which had been laid by flies kept in confinement with meat. 
Each bottle was then corked to prevent the escape of its contents. 

After standing for several days in the laboratory the following ob- 
servations were made: bottles 1, 2, 3 and 4 of the alkaline series con- 
tained a large number of larvse. In bottle 5 but two larvae had hatched. 
In bottle 6 but one had appeared. In both these Jast named bottles 
' numbers of eggs had not hatched. No effort -was made to determine 
'whether all of the eggs had hatched in the other bottles as the number 
nfNarV'ge present indicated that a large percentage had. The larvae 
in' this series' pupated' and metamorphosed qnto adults in a regular 
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iiiaiiner except in bottles 5 and 6 where they wandered about a great 
clealj appearing restless. From these observations it appears that the 
highest aiiioimt of ammonia that the house-fly is able to breed in suc- 
cessfully lies between ,7 per cent and 1.4 per cent. 

All examination of the acid series showed that the eggs had hatched 
in only bottles 1 and 2. Bottle 1 contained three larvse wliile bottle 
2 contained but one. All of these laiwse left the manure and crawled 
about the sides of the bottles- None of the eggs had hatched in the 
other bottles. 

Another series of experiments similar to those conducted on the 
eggs was carried out using larvse instead. A number of the larv« 
were placed in each bottle of the acid and alkaline series and were 
found immediatel}’ to bury themselves in the moistened manure. 
The next morning a number of the iarv« in bottles 5 and 6 of the 
alkaline series were found to be dead. The rest had left the manure 
to crawl about the sides of the bottles. Later a single larva in bottle 
6 pupated. The larvae in the other four bottles remained buried in the 
manure and a few days later had pupated. These metamorphosed 
into adults in a regular manner. The larv^ remained buried in the 
acid series for a short time, when they left the manure to crawl rest- 
lessly about the bottles in which they were confined. Those in the 
higher percentages of acid died on the second day; those in the lower 
percentages lived for some time but eventually died. None were 
found to have pupated in the acid series. 

Onty three experiments were conducted with the piipse. A number 
of piipse had been found to metamorphose regularly from alkali during 
the course of the other experiments so it was not thought necessary to 
test their resistance for more than the higher strengths. This was 
also done for acid as well as distilled water. Large numbers of pup® 
when placed in earth which had been moistened with distilled water, 
,75 per cent acid or 2.1 per cent ammonia, were found to metamor- 
phose seemingly without inhibition. This probably indicates that the 
pup® are insensible to substances which may be larvicides. The 
tough coat of the- pupa undoubtedly serves as a good protection. 
Earth was used in these experiments instead of manure as the larv® 
are known to pupate in earth when possible. 

An attempt was made to get flies to breed in garbage by confining 
them with it but in no case were they found ever to lay their eggs 
when so confined. Manure which had been leached out was moistened 
with the juice of garbage and a number of flies placed with it but all 
efforts' to get them to breed in it failed. When larv® were placed 
;with/such manure they left’ it soon and crawled about the' containing 
r' - 'u 3 , , . 
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vessel. Altlioiigli tlie garbage juice was not tested as to strength it 
was known to be acid. 

‘ 111 all of the ivork done thus fai' the eggs as iveli as the kirvie seem 
iiiialile to develop in acid media, but up to a certain percentage they 
were found to develop in alkaline media. Tests indicated that acid 
has strong larvicidal properties. To determine this with more cer- 
tainty a iiumlier of experiments were undertaken. A quantity of 
fresh horse manure which flies were known not to have laid their eggs 
upon ivas secured. Three portions of this ivere taken, each containing 
about a quart of solid manure. The first portion was confined under 
a bell jar ivith two flies. This manure was untreated. The second 
portion was confined under a bell jar with tivelve flies. This manure 
Avas spra^^ed with a .75 per cent solution of hydrochloric acid. The 
third portion ivas divided into four smaller parts. On each of these 
parts was put a mass of eggs. The whole was then sprayed with a 
.75 per cent solution of hydrochloric acid. The parts were then con- 
fined in bottles. All of the cultures were examined from time to 
time for several days. The results observed were as follows: portion 
1, which had not been treated, was found to contain great numbers of 
larvffi. The second portion, which had been sprayed and confined 
with t'welve flies, contained but four larvae. The third portion, which 
after being sprayed and impregnated with eggs had been divided among 
four bottles, was found to have developed larvae in only one bottle and 
then only in small numbers. The larvae were tiny and had left the 
manure to crawl about the bottle. Some, however, were unable to 
get out of the manure and had died. Manure which was well infested 
with both larvae and eggs was sprayed with .75 per cent hydrochloric 
acid and placed under a bell jar. At the end of three days many of 
the larvie were dead and many of the masses of eggs had not hatched, 
due to their being killed by the acid. Larvie which were not dead had 
left the manure. Whether any great number of the eggs had hatched 
is doubtful, although no effort was made to determine this. It is 
quite probable that eggs just ready to hatch might finish the process 
even if treated with acid in this way, although the escape of larvae- 
from the manure would be difficult. Many would probably die be- 
fore they could get out of it. Any remaining in the manure would 
certainly perish. 

Old rags have been more or less discussed, especially by popular 
writers, as aflavorable situation in which flies would breed. A number 
hf rags were moistened and placed with a few flies beneath a bell jar. 
;iThe flies were found to deposit their eggs upon them and in a few days. 
';';the'::eggs hatched. As the rags .were relatively clean the larv®. were 
unable get, food, ' so' soon left 'them. Dr. Hewitt 'has found (2), flies 
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feeding in old rags wMcli had been fouled with excreta. The excreta 
in this case probably furnished enough food for the deTelopnieiit of the 
larvie. It seems c[uite probable that flies might lay directly in rags 
under such conditions but the writer does not Ijelieve that flies will 
lay eggs in rags which do not contain a food supply. Without a food 
supply the larvie would have to migrate or perish. It is very unlikely 
that flies would lay eggs tvhere food would not be plentiful for the 
iarvie, especially with food so abundant as it is during the summer. 
Migration from a breeding place without food to a food supply would 
undoubtedly result in the death of many larvae unless the food supply 
was very close; in which case the eggs would very likely be deposited in 
the food supply when laid. 

During the course of the various experiments it was noticed that the 
larvie were especialW sensitive to an excess of moisture. If too niiicli 
of the solutions was added to the media the larvae invariably would 
leave the media and go into a drier portion of the vessel. This was 
also noticed in the examination of the wetter portions of manure piles 
and especially the deeper, wet portions of bins. Although most of the 
bins examined were found to be faulty in construction so that nian^r 
flies could gain access, yet the number of larva? present were few. They 
were found to be prevented from breeding in the upper layers due to a 
layer of mold which developed over the top of the manure after it had 
stood for a short time in the bin. Its excellent development here is 
probably due to the constant temperature furnished by the fermenting 
of the manure belowx Cow clung as dropped in the pasture was 
examined, as it was known to be saturated. Iso larvse were found in 
the manure but they were sometimes present in the layer of earth just 
beneath the manure. The eggs were found to l^e deposited at the 
base of the pile near the ground into which the larva? w^ere able to enter 
soon after hatching. In this position beneath the pile the larvse are 
kept supplied with food w^hich seeps down from the pile above. The 
■A^ery few larvce in cow manure indicate that it is not one of the favor- 
able places for fly breeding. This probably is due largely to the 
amount of moisture that it contains as well as the compact form in 
which it is found. 

Very little of the work w^hich has been clone on the fly deals with its 
relationship to garbage. During the summer months this is one of the 
problems of every city. Hundreds of flies swarm about exposed gar- 
bage. Their mission seems to be one of feeding rather than breeding. 
If one examines the manure heaps during the summer even more 
flies are found to be present. This is their real breeding place. Only 
„one garbage pail was found cluring^his work which contained larv». 
This' contained a quantity of 'sardines and was teeming with maggots. 
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When tested it was found to be neutral. The presence of acid in 
garbage cans where the larvte do not occur seems to indicate that it is 
the prohibitory factor. Paine (3) found the larvie of the house-fly 
abundant in garbage pails but no observations seem to have been made 
as to the reaction of the contents of the pails which contained them. 
Observations carried out under the supervision of Forbes (4) in 1908 
and 1909 have shown that flies may breed in a great variety of sub- 
stances. In studying over the list from which larvae were recorded 
in these observations , it is interesting to note the small number of larvse 
taken from material wdiich often goes to make up garbage. Materials 
which contained but a single larvse are: rotten cabbage stump, banana 
peelings, cooked peas, and seepage from garbage pile. Other sub- 
stances ■which might form a part of the contents of any garbage can 
with the number of larvse each contained are: rotten bread and cake, 
8; rotten w^atermelon and muskmelon, 14 ; rotten potato peelings, 12; 
old garbage, city dump, 15 ; rotten carrots and cucumbers, 23. 
Kitchen slop and offal was recorded as producing 193 larvse. Accord- 
ing to the experiments recorded in Forbes’ paper this latter might be 
prohibitory to house-flies in two ways. It might be wet as the name 
would indicate that it was, or it might be acid. If it was wet to satura- 
tion and the larvse were found in it, then the results are the. exact 
opposite to those which I have obtained. It is quite possible that 
flies are able to breed in fresh garbage before it has had time to rot or 
become contaminated with any that has already rotted. Again, 
large pieces of any substance may furnish a breeding place for a num- 
ber of flies. A mixture of -the contents of the can when fresh garbage 
is added would undoubtedly prevent the laying of eggs upon fresh 
garbage by flies. In all of the cases where garbage was used in these 
experiments no large pieces of any one substance were taken. The 
garbage taken was in a rotten condition and was so thoroughly mixed 
that the substances which made it up could not be identified. 

Manure or garbage sprayed with an acid of a strength of .75 
of^ one percent wmuld undoubtedly be unfit as a breeding place for 
flies. The dilution here suggested is so great that the cost would be 
very little if commercial” hydrochloric acid were used. This acid 
which was used successfully in these experiments, when used in such 
dilute proportions would very likely not destroy the value of manure 
as a fertilizer. Undoubtedly any other acid would prove as good a 
krvicide. Although the spraying of open piles was not attempted 
hwing to the lateness in the summer, it is believed that an acid spray 
could be used with good chances of success. 
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SuM3kIARy 

1. With one exception house-flies have not b^eii found breeding in 
garbage. In this case the garbage was neutral. Their presence about 
garbage cans is for feeding purposes. 

2. The eggs and larvse were able to develop in iiianiire wet with am- 
iiioiiia up to .7 per cent in a seemingly regular manner. Above this 
per cent their development is more or less inhibited, 

3. The development of eggs and larvae wms found to be inhibited 
in all strengths of hydrochloric acid. 

4. The pupae metamorphose regularW from both acid and alkali 
which is prohibitory to the eggs and larvae. 

5. Spraying of manure containing eggs and larvae prevents to a 
great extent their further development. When manure is sprayed 
it prevents largely the deposition of eggs. 

6 House-fly larvae w^'ere not found living in the body of cow drop- 
pings. They were found in small numbers in the layer of earth just 
below the pile. 

7. The larv^ were found to be sensitive to moisture in large quanti- 
ties. When a medium was too wet they were found to leave it in a 
manner quite similar to their reaction in the case of acid. 

8. Manure stored in bins was found not to be a good place for the 
breeding of flies due to the growdh of mold which is usually found on top 
and also to the wet condition of the manure deeper down. 

9. Hydrochloric acid was found to be an effective larvicide. 

In an interesting paper (5) which has appeared since the completion 
of this work, M. E. Eoubaud -working in the military camps of the 
French army found that he was able to destroy the larvae of the domes- 
tic fly by merely turning the inner parts of the pile over the fresh 
manure which contains larvae. He finds tjiat the heat generated by the 
manure as well as the gases which are formed during fermentation are 
very fatal to the larvse when they are exposed to them. At ;50 C. 
the larvm are killed in' three minutes; at 51 C. in one minute; at 59 C. 
in five to seven seconds; and at 60 C. in from four to five seconds. He 
has found that the middle of a manure pile may develop a heat of 
from 70 to 90 C. He also finds that flies do not breed to, any extent in 
garbage. It seems justifiable to think that this developed heat may be 
the cause of so few larvse in the center of the manure piles examined 
during the course of the work, reported by the present writer; it may 
also account for their not breeding -^"ell in manure bins. Eoubaud 
does not state why flies do not breed w’^ell in garbage. 
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PROFESSOR GOSSARD^S THEORY ON FIREBLIGHT 

TRANSMISSION 

By E. F. Phillips. ^Burton of Entomologtj, U. S, Dept, of Agriculture 

111 tlie February number of the Journal, there appears a paper^ 
AThich Professor Gossard read at the Columbus meeting. Without 
presuming to knoiv anything about firebliglit or of the distribution 
of the causal organisins, it seems justifiable to examine the validity 
of Ms conclusions. If the hive does serve as a distributing center of 
the organisms, the fact wull be accepted ivhen adequate proof is pre- 
sented, but ill the nieantiine an attempt to point out the fallacies in 
the theory will only help to arrive at the truth. Although the author 
says “it must be remembered that this surmise, as yet, rests upon in- 
fexenee only,” attention should be called to the total lack of experi- 
mental data to support the surmise. 

The proof presented by Professor Gossard is as follows : 

L Bacilhis amylovorns w^as not found in old honey from three hives 
in the spring. It is not shoiAm that blight is carried over in that \yaj. 

2. BacUlm amijlovoTus was not found in fresh apple honey an five 
hives, from one of Avliieh the bees certainly worked on blighted blps- 
soms. 

3. Bacillm .atnyUtoms lived in artificially 'inoculated .sterilized 
honey ;iip to 43 hours and 25 minutes and, when cultures from these 
:were injected into apple tivigs, blight usually resulted in 100 per cent 

H, 'A.,A9i6. Is the luve a center for distributing fireblight? 'Is; 
Aphid honeydew a medium for sprea:ding Might? ■ Jb, Econ.' Ext. IX, 1, PP- 59-62:' 
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of cases. The method of sterilizing and its action on the honey are 
not specified, although these may be of vital importance. 

4. Bacillus anrylovoi'us lived in artificially inoculated iiiisterilized 
lionej^^ in one case 47 hours and when this honey was injected into 
twigs, blight resulted in 52 per cent of cases. 

5. The longer the time the organisms remained in unsterilized lionej", 
the less the percentage of resulting infection. It is indicated that these 
organisms ultimately died in honey but the data are not presented on 
this point* 

6. There is no evidence of growth of the organisms in honey. How- 
ever, the author speculates that they may grow. 

According to the evidence presented, there is no proof that the bac- 
teria even enter the hive. No person will be inclined to deny the 
possibilit}^ that they do, but so long as all proof is lacking for the theory 
that the hive is a distribution center, we are Justified in refusing to 
accept it. The fact that the organisms lived in honey for a time and 
then died is interesting, but the value of these facts as support for the 
theory is at best slight. 

Since honeybees are often more abundant than other insects in the 
orchard during the blooming period and since a bee often visits dozens 
of blossoms on one trip and makes dozens of trips a day, it is only 
necessary to show that honeybees actually carry blight from flower to 
flower to account for a wholesale distribution. In the face of the 
evidence presented by Merrill (Jr. Ec. Ent. VIII, p. 402) that there 
is a relation between the number of green aphids and the amount of 
blight, it is evident that there is still room for investigations as to the 
office of the bee in this distribution. ITaite showed that the honey- 
bee can carry the blight organism from artificialh" inoculated blossoms 
on their niouthparts. What is now needed is additional evidence as 
to the relative importance of flying insects and piercing aphids in the 
transmission of the disease. 

Gossarcl incorrectly. assumes a rather general mixing up of the honey 
in the hive during the ripening process. The jmung bees of the hive 
do this work and the possibility that these bees will become field bees 
before the blooming period closes is most remote. While bees some- 
times touch each other with their mouthparts, this is not sufficiently 
common to account for wholesale distribution of the organisms. 
Furthermore, nectar from fruit blossoms is iisualty consmnecl imme- 
diately and if not needed at once is ripened and stored in a few hours. 
The behavior of bees inside the hive seems to offer no support for the 
inferences drawn for this theory. It is pertinent to suggest' the de- 
sirability of trying to isolate Bacillus amylovorus from the mouthparts 
of bees leaving the hive. ' 
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DETECTION OF ARSENIC IN BEES^ 

By E. B. Holland 

Tiie high periodical mortality in numerous apiaries of the state during 
the past few ears lias led to the examination in the Station laboratory 
of many samples of bees and of comb submitted by the Station apiarist. 
As a rule, little information was obtainable except that a large per- 
centage of a colony or colonies had died within two or three days. 
Disease was not considered the cause of death as no disease of the 
adult Ijee has as yei been recognized. On the other hand, the old 
theory of poisoning, so often advanced as a solution of like problems, 
appeared more plausible than usual in view of the fact that spraying 
with arsenate of lead,. or with Paris green has become the general 
practice of farmers, horticulturists and tree wardens for protection 
against leaf-eating insects. Furthermore, bees obtain pollen and 
nectar from a large number of honey plants over an area of ap- 
proximately a dozen square miles (two mile raclius)^ and are very 
active during the spraying season. Bees, therefore, must be par- 
ticularly liable to injuiy if arsenical or other stomach poison” 
insecticides are used in the vicinity. The above assumption was 
substantiated in a large measure by chemical examination. A small 
amount of arsenic was found in 12 samples out of 23 submitted, as 
showm by the following table. The detection of arsenic in stored 
pollen was of special interest. 


Results of Analyses 



Arsenic Present : 

; Possible Trace 

No Arsenic 

1 Total 

Bees 1 

; j 

t 

2 

0 1 

18 

Comb 

1 2 ■ \ 

1 

2 1 

5 

Pee ceatage 

;■ 52 

13 

35 ‘ 

100 


At least 10, grams of material are deemed necessary for satisfactory 
wmrk. ' Considerable labor is involved, however, in collecting that 
nuinber, of bees free from dirt and litter. As the amounts employed 
varied from 40 grams to less than 2, the tests are not strictly com- 
parable. Moreover, the percentage of reacting samples was sub- 
stantially reduced by including several lots secured in the course 'of 
the work that "were not even suspected of poisoning. 

'U,|»nhlishe€i with the approval of the Director of the Massachusetts Agricultural 
'Exp^rimeatStatioa. ’ ' ■ ' , , , , ^ ^ 

; ,, '^;Acco,rding to J. L. Byard, Buperipteudent of' the College .apiary. ' ' \ „ 
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, Methods for Destroying the Organic ^Matter 

At the outset the organic matter in the samples was destroyed 
with sulfuric and nitric acids. These agents were first suggested 
to the writer by the late Dr. Goessinanii in place of hydrochloric 
acid and potassium chlorate formerly employed for the purpose in the 
station laboratory. The process rec|uires time and patience to insure 
complete destruction of the organic matter but is satisfactory as a 
whole and preferable to the old method. 

As the number of samples increased and the demand for an early 
report became more urgent, an effort wms made to improvise a process 
to meet those conditions with the least possible interference with 
regular work. An attempt at treating with potassium chlorate and 
igniting (an old method for wall paper) proved impracticable, and 
hydrogen peroxide proved inefficient as an oxidizer. Sodium peroxide,, 
potassium bichromate and potassium permanganate were also con- 
sidered. The last appeared the most promising and could be used 
readily as a saturated solution. The combined winter losses of two- 
apiaries furnished a liberal supply of bees for experimental work. 

Method Employed 

Eepresentative portions of the bees as received and with an added 
amount of arsenous oxide or of arsenic oxide were macerated in a 
platinum dish with a saturated permanganate solution (20 c.e. to each 
gram of material), evaporated to dryness, heated at a temperature not 
exceeding faint redness, pulverized and reheated until the residue would 
no longer ^^glowd^ The crude'' ash was transferred to a Marsh 
apparatus with sulfuric acid (1-3) and gave, in eases of added arsenic, 
a positive inside mirror. Several samples of suspected hay also 
reacted with the above test; evidently due to heecllesss spraying of the 
grass. Possibly permanganate has .been used in this connection by 
other workers as it is now employed for many oxidizing purposes in 
most laboratories. .Nevertheless, our method of procedure together 
with results secured are offered in the hope that they may prove of 
service. 

Toxio Dose of Arsenic foe Bees 

So far as noted there have been no reliable data published as' to the 
toxic close' of arsenic for bees. The arsenical compounds generally 
employed as insecticides are salts of lead, copper and lime. Although 
lead and copper have toxic properties, arsenic should be considered 
the active principle of the insecticide. ' Practical experience indicates 
that a given weight of arsenic (As) in the form' of arsenites (As^O^) is 
more poisonous than in arsenates' (As^Os). ■ This appears to hold true 
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in rekitioii to plant a> well ns animal life. While no positive state- 
merits arc possiljie owing to lack of sufficient data, 65 milligTains of 
arsenous oxide uvhite arsenic’) to 1,000 graims of live weight may 
approximate the toxic dose' for the horse, ox, sheep and fowl, and 9 
iiiilligTarns for the dog and pig;, thi the former basis of siiseeptibilityj 
65 iTiilligTams of arsenous oxide /'equivalent cheinieall^' to 76 milligraiiis 
of would kill 1,000 grams met weight) of bees or 12,658 individual 

workers- weighing 79 inilligrams each, or on the latter basis of sus- 
ceptibility, 9 milligraias of arsenous oxide would accomplish the same 
results. The toxic dose for bees is luiquestioiiably smallj whatexmr the 
figure, as a coiisideru]:)lc portion of the arsenic detected in the samples 
was evidently in the bee load and not assimilated as shown by the 
following Treatment. A lot of bees containing arseiiicj after lacing 
shaken with 1 per cent nitric acid for 1 minute and rinsed twice with 
water, gave only a ‘'possil^le trace” of arsenic. Another portion 
treated similarly with 3 per cent nitric acid would no longer react. 
The use of 3 per cent acid proved inadvisable, hotyever, as it was 
found too active for even so short a period. The above test would 
indicate that l)ees are susceptible to even less arsenic than is detected 
in the original samples. 

The work will be continued during the coming season with a view 
of deteriniiiing the amount of arsenic present. 


XNJXmY TO PEANUTS BY THE TWELVE-SPOTTED 
CUCUMBER BEETLE’^ 

{Diahrotica I '^-puncfaia 01.) 

By David E. Fixk, Eniomolngkal Asstdard, Truck Crop amt Stored Prodact Inmi 

hredigatious 

Introductioxt 

The adult of the twelve-spotted cucumber beetle {Dinbrotia 12’- 
punciaki 01.) is well-known as nearly omnivorous in its feeding habits, 
and in Tidewater Virginia, occurs on practically all, truck crops. 
Because of this omnivorous habit, their injury to any one particular 
truck crop is sometimes nearly negligible, except ■ at intervals mdien 
few crops are in the fields. The larvic of this species are also well 

Calculated from data cited by Nunn,' Veterinary Toxicology. 

^ ^ or kerf? containing little or no feces average about 79 milligrams in weight; oH; 
leatncg the hive in the morning during the active season the feces may constitute „an 
additional 25 miliigraros; a load of hone 3 ^' varies from 22 milligrams to several times’ 
that weight. Pmm various references furnished by Dr. B. N. , Oates of this Btation. 
^ Bubhshed/byf'f^ermiasion of the' Secreta^" ■bf'^^ieuliure. ; 
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known, at times, to seriously injure truck and other crops Ijy feeding 
oa the roots. Particiilarl 3 '' is this the case with a growing crop like 
corn, tliat occupies the laud for a comparath'ely long time. 

Since 1908/ and especially for the past three years, peanuts, wiiicii 
were hitherto considered to be free from insect attack, were oliserved 
to be injured by lame boring into the pods just as they were beginning 
to form, and afterwards almost entirely destro^diig the contents i)y 
feeding on the interior tissues. During the years 1913 and 1914, owing 
to the few larvae then actually found in the pods, no attempt was made • 
to rear the adult. In the summer of 1915, however, the injury to 
peanut pods was observed to be extensive, and larvie comparaTh'ely 
abundant with the result that the reared adults were detenniiied as 
Diabrotica l:3-pii'nctaia 01. 

Nature and Extent of Injury 

At the Virginia Truck Crop Experiment Station, Norfolk, Ta., two 
plats — each about a third of an acre in size — are used experimentally 
for the growing of peanuts. Plat 1 is used exclusively for peanuts. 
In plat 2, peanuts are used in rotation with corn and potatoes, once 
in three years. At intervals during the months of August and Sep- 
tember, 1915, peanut plants w’^ere dug from both plats, and the pods 
were carefully examined to determine the extent and nature of the 
injury. Observations made at the time indicated that the younger 
and softer pods were usually the most seriously injured. The niiiii" 
ber of holes found in a pod varied from one to three or more, but 
rarely was more than one larva found in a single pod. The larvae 
attack the pods at various places appearing, however, to favor the 
free end. After gaining entrance to the interior, the larva feeds on 
the contents. In more matured pods their work l3ecomes more de- 
fined by tunnelling through the kernels. Injured pods when cut 
longitudinally clearly show this condition (see PL 27, Fig. 2). 

In many instances young larvoe gain entrance to pods in which the 
rate of growth is proportionally greater than the growth of the larvie. 
As the food , contents soon become too hard, the larva^ invariably 
leave such pods to enter others. Matured peanut pods, as a rule, 
are seldom observed injured, although the exterior of such pods 

^ Observations were conducted on this larva on peanuts that year 1 )y 3.1essrs. 
C. H. Popenoe and F. H. Chittenden, and the following year by ]Mr. E, G. Sinytli. 


Exfvanation of Plate 27 

Fig. 1. Peanut pod showing entrance and exit holes made by the larvae of the 
twelve-spotted cucumber beetle (Diabrotica 12-punctaki), 

Fig, 2. Peanut pods cut longitudinally to show Jthe work of the larvae, of' the 
twelve-spotted cucumber beetle {Diobrotica IB-'punctata.) 
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evidences many attempts to gain entrance. Growing plants in wiiicli 
the pods mature rapidly are less susceptible to larval injury^ 'while* 
plants that make vigorous vine growth but through some unknown 
cause fail to mature the pods rapidly, usually prove on examination 
to be vigorously attacked by the larvse. In plants which have died as 
a result of disease, the pods are either free from larval injury, or 
indicate that they are less subject to such attacks. This tends to con- 
firm the statement that rapidly maturing pods are seldom injured by 
the larviB. In some instances nearly the entire crop of pods borne 
by a plant may be injured, W'hile in others the proportion of injured 
to uninjured pods is about equal. On plat 1, where peanuts are grown 
each year, the pods indicate a greater percentage of larval infestation 
than on plat- 2, where peanuts are grown in rotation with other crops. 

The peanuts on both plats were harvested on October 18 and 19. 
Ill order to ascertain the percentage of infestation, a certain definite 
weight of peanut pods from both plats 1 and 2 was examined, and all 
pods that indicated larval injury were separated from the uninjured 
ones and their respective weights obtained. 

The total weight of peanut pods examined from plat 1, was lof 
pounds, this amount gave 8 pounds not injured to pounds injured 
pods. The j percentage, therefore, was 53 uninjured and 47 injured 
pods. 

The total weight of peanut pods examined from plat 2, was lOi 
pounds, this amount gave 8 pounds uninjured, and 2| pounds injured 
pods. The percentage iras, therefore, 76 uninjured and 24 injured 
pods. 

Conclusion 

From the above observations it is shown that peanut pods, particu- 
larly when still young and soft, are subject to serious injury by the* 
larvae, of the tw^eive-spotted cucumber beetles (Diabrotica 1^-pimctala,) 

That plants in which the pods are matured or maturing rapidly are 
either free from, or decidedly less injured by the larvae. 

That rotation, and a vigorous growing crop are decided factors in 
■controlling or keeping the crop free from the attack of the larvae. 

, As alternates it is considered advisable to cease growing all cereal 
crops, particularly corn, when rotating with peanuts. Cowpeas, 
dbver, potato, cabbage, spinach, kale, turnips, tobacco, and eggplants 
are,; so far as' known, not subject to larval injury. 








June; 16] 


ESSIG: A COCGID-FEEDIXG MOTH 


369 


A COCCID-FEEDING MOTH 

Holcocera icerymella (Riie 5 ’) 

(Blastobasis icerymella Riley) 

By E. 0. Essig, University of California, Berkeley, Cal. 

During the summer of 1915 the writer was able to make a number 
of observations on a coccid-feeding moth which occurs in considerable 
numbers on the campus of the University of California. This insect 
was sent to Dr. C. V. Riley who published a description and short 
report in 1886.^ During the winter of 1914 Mr. E. P. Tan Duzee of the 
Station Staff called attention to the small hibernating larvm beneath the 
old shells of the European peach scale, Lecanimn persicee (Fab.). 
From these caterpillars adults were reared the following spring and 
forwarded to the Bureau of Entomology", United States Department 
of Agriculture, Washington, D. C., and were determined by Mr. 
August Busck. 

The caterpillars are small, averaging about 6 mm., but some. attain a 
length of 10 mm. The color is dark reddish-brown with the dorsum 
noticeably dusky or black. There are several conspicuous narrow 
whitish lines on the dorsum and the body is covered with numerous 
■short irregular lines of the same color. The tubercles and hairs are 
also white. PL 28. fig. 2 shows the markings fairly well. The pro- 
thoracic shield and head are very dark brown or black. The moths 
average about 9 mm. to the tips of the wings, but the body is only about 
lialf as long. The color is ashy-gray due to a mingling of light and dark 
■scales as shown in PL 28, fig. 1. Near the middle of the front wings 
the black scales form an oblique transverse line which is bordered ante- 
riorly by a ' light-colored line of about the same width. The posterior 
portions are much darker than the remainder because of the presence 
•of' numerous larger black patches. The under surface of the front 
wings and all of the hind wings are light, the fringes being yellowish. 
The 'body is silvery-gray with the posterior part of the abdomen 
■■sometimes dusky. The legs and antennse are light gray with dusky 
markings. ■ ' ’ , 

, ^ Report of the Commissioner of Agriculture, pp. 484-4S6, 1886, 


'EXPLANATION OF PLATE '28 

Fig- 1, 'Adult of Holcocera icerymella (Riley). Enlarged. (Origiiral.' Photo by 
Dept. Scientific Illustration, XJniv. of Cal.) 

Fig. 2, Larv® of H'olcocem (Riley). .Enlarged. (Original) 

' Fig. 3. Branch of' laurel or sweet bay tree, L&ums'mfhilu Lim.^' showing infesta- 
• tion. of greedy scale, As^idm mmMim Sign., and the ,W€bs pf the larva"' of Hdceh- 
(Riley).; ''y t:''' i,"' ;■ ■ ■■ ■ 
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The exact food habits of the caterpillars are difficult to ascertain 
and the writer is not sure just 'how much of the diet consists of the old 
dead bodies, the waxy scales, etc,, and how nuich of the living coccids. 
Dr. Riley records the black scale, Saissetia olew (Bern.) and the 
cottony cushion or fluted scale, Icerya purchasi Mask., as hosts. To 
this list may be added the European peach scale, Lecanium -persicm 
(Fab.), already referred to, the greedy scale, Aspidiotus caniellim Sign., 
and Baker’s mealy bug, Pseudococcus hakeri Essig, Large numbers 
of the caterpillars were taken from beneath the dead and living scales 
of the European peach scale and it was apparent that they were feeding 
upon the dead shells as well as upon the eggs and the young, but there 
wars no evidence of their having devoured more than half-grown scales. 
The larvae were found in the greatest numbers upon a laurel or sweet 
bay tree, Launis nobilis Linn., which was severely infested with the 
greedy scale, but there was no evidence of their having served as a 
check to ravages of the scale. 

Probably for protection the larvae spin extensive w’'ebs into which 
are often incorporated bits of leaves, bud scales and other refuse. The 
webs are often ciuite compact and may be numerous enough to cover a 
considerable area. They are to be found in the forks of the limbs, 
leaf and bud axils, and in fact anywhere the scale insects abound 
in any considerable numbers. Within or beneath these webs the larvse 
live and eventually pupate and do not ordinarily leave them except 
when one endeavors to remove them by force. They then wriggle ex- 
ceedingly violently and often escape completely. 

Mr. C. J. Pierson, a graduate student of the University succeeded 
in rearing a number of adults from caterpillars which were taken 
from the egg masses of Baker^s mealy bug. 


,A HANDY FIELD AND LABORATORY BINOCULAR 

MAGNIFIER 

By R. S. WoGLtTM, U. S. Bureau of Entomology 

Several years ago while visiting the eminent Coccidologist, Mr. 
E» Ernest Green, at the Royal Botanical Gardens, Perideniya, Ceylon, 
the writer’s attention was drawn to a simple binocular magnifier 
adapted for attaching over the eyes. The binocular shown in the 
accompanying illustration, which was secured from a firm in, London, 
has proved of such value for the observation of insects under conditions 
requiring low magnification, both in the field as well as, in the labora- 
tory,, that it has appeared .advisable to bring it to the attention of 
otheirs. ' ' ' * ' 
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Fig. 20. A handy binocular 


The magnification approximates that of the ordinary hand lens^ 
but the flat field produces very little strain to the eyes even when 
used continuously for an hour or more. In counting or observing 
such small insects as Coccidse, in examining plants' and seeds, writing 
small labels, making fine drawings, and the like, the writer’s experience 
has found this magnifier decidedly superior to a hand lens becausejit 
requires no manipulation, is less trying to the eyes, and enables the 
use of both hands. 
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NOTES ON PEGOMYIA HYOSCYAMI PANZ^ 

By E. X. CoRr. College Park^ Md. 

Ill 1912 the writer found a plant of lamb's-quarters infested by 
leai-iiiiiiers. These were turned over to ]Mr. A. B, Gahan for rearing. 
During the spring and early summer of that year additional miners 
were found by ilr. Gahan and the writer in lamb's-quarters and 
spinach. Adults were bred from these specimens and determined 
tentatively as Pegonvjia vicina Lint. In 1914 the writer began 
rearing miners from ChenopocUuni album, continuing this work through 
1915. A large series was secured the end of that year. 

Speeinieiis of these were submitted to Air. Kiiab, of the U. S. 
National Aluseiim, who determined them as Pegofnyia hyoscyami 
Paiiz.j an European species not heretofore recorded from the United 
'StateSj InMCiitor Inseitiae Jlenstruiis, ToL 4, Nos. l-Sj p. L 

Later upon working over the entire series of specimens reared by 
Hr. Gahan and the writer from spinach, Chmopodiimi album and 
Amaranius retniflexiis, the conclusion was reached that they were all 
Pegomyia hyoscyami Panz. 

Aleanwhile Air. Knab had submitted specimens from the series 
out of Chenopodiiim album to Dr. T. ATlleneuve, France, who com 
firmed iiis determination of Pegomyia hyoscyami Panz. 

P. Sorauer in ^^Handbueh der Pflanzenkrankheiteii” places P. 
hyoscyami, atripUcis Gour., betcc Curt., cheiiopodii Ptond., confonnis 
Fail., dissmilipes Zett., spinaciw Holmgr. and mcina Lint. ' in 
synonymy. 

The identity of Pegomyia hyoscyami Panz. and P. ncina Lint, is 
:giveii in Cameron’s paper “A Gontribution to a Knowledge of the 
Belladonna Leaf-miner, Pegomyia hyoscyami Panz. Its Life-History 
and Biology/’ Annah of Applied Biology, Vol. I, No. I, Alay 1914, 
pp. 43-77 inclusive. 

In this paper Air, Cameron places insjmnjmj P, hyoscijami Panz., 
P. atripUcis Gour., P. chenopodii Pond., P. conformis Fall., P, 
cunicularis Rond., P. effordiens Rond., P, egens Aleig., P. exilis Aleig., 
P. gouraMi R.-D., P. hmmorrhoa Panz., P. betm Curt., P. dissimilipes 
Zett., P. fenioralis Brisclike., P. spinacia Holmgr. and P. vicina Lint. 

Stein recognizes the light colored, hyoscyami Panz. as the true 
species and betm Curt.' as a darker variety. Several authors agree 
that the color of the flies depends to a large extent upon the kind and 
extent of the larval food. 

;v; Cameron suggests the possibility of ^'biologic’’ species within the 
' '*''CftiQtriiiition from the Afarylaad, Agricultural Experiment, Station. ' ' ' 
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limits of a single pol^^pliagoiis species. The fact tiiat he was uiialjie 
to get adults bred from belladonna to oviposit on mangold leaves and 
vice versa lias led him to question the statement that insects often 
oviposit on a number of related plants. His experiments, showing a 
preferential selection of food plants, lead him to the belief that slight 
variations, such as in color, may arise from the adoption of preferences. 

Flies bred from Chenopodiaceie (Spinacia oleracea and Chenopodium 
€ilbum) and from Amaraiitacefe (Amarankis retroflexus) do not sliow^ 
any differences in color that would warrant the separation of varieties, 
out of the series at hand. 

The entire series bred by i\Ir. A. B. Gahan and the writer from 
the above named host plants has been carefully gone over by hir. 
Kiiab. The specimens ill the U. ,3. Xational iluseum and two sped- 
mens from Wooster, Ohio, in the possession of Mr. Gahan, all labelled 
P. vicina Lint., have been compared with this series. Without doubt 
they are all the same species, P. hyoscyami Panz. 

Seasonal History 

The first record of eggs found is May 15. 1915. These eggs were 
on Chenopodium albu7n. Three masses of 3, 4, and 4 eggs, respectively, 
were found. 

Nearly full grown larvae were found on ilay 17, 1912, in spinach 
leaves. These produced adults on June 5, 6, 7, 12, 15 and 19. 

From l\Iay 15 to the first w^eek in August the miners axe readily 
found in lamb^s-quarters. After that time they disappeared until 
September when a new brood appeared. 

Repeated efforts to get the adults to breed in confinement have 
failed and so no definite records were obtainable on the 'number 'of 
broods. The straggling emergence of adults indicates a considerable 
overlapping of broods. However, ■ there are certainl}" three broods 
during the season with a probability of the existence of at least one 
more brood. 

The Egg 

The egg is .72 'mm. x .26 mm., nearly C 3 dindrical, white and heavil}^ 
reticulated. ' They are deposited in rather regular rows on the under 
surface of the leaves. The greatest number observed on a single 
leaf was eight. Generall^^ three or four is the usual number. The 
time from the deposition of the egg to its hatching approximately is 
four days. 

The Larva 

The larva is nearly cylindrical in cross section. It tapers to the 
anterior end when stretched out, but in life the tapering is only slightly 


4 
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noticeable. The lieavih” ciiitiiiized mouthparts are visible through 
the translucent glossy, greenish white integument. Length 6™7 miii. 
This stage requires 15 to 17 days. Three larval instars may be noted. 
The lanne are capable of reentering the leaves after being removed 
from their burrows. When the entire parenehpiiatoiis tissue of a 
leaf is eoiisumedj before the larva reaches its full development ^ it 
migrates to another leaf. 

The *’rake'' or “great hooks’^ consist of two arms attached to 
a bifid basal piece. The mandibular sclerites 
bear four teeth each (Fig. 21a). 

The anterior spiracles have eight lobes open- 
ing on the margins of a fan-shaped prominence 
(Fig. 216). 

The posterior stigniatal areas are rather 
widely separated and each spiracle bears three 
stigmata arranged as in Fig. 21c. 

The structural details from the author’s 
specimens agree exactly with the description 
of P. hyoscyami Panz. of Cameron but not 
with his figures and agree almost exactly with 
P. vicina Lint., Insect Life, VoL 7, p. 380. 

The PrPARiuM 

The pupa is nearly cylindrical, obtusely rounded at both ends. 
Color light eliestniit brown when first formed, changing to darker 
brown just before emergence. The anterior spiracles rise in fan 
shape from rounded rugose bases. The posterior spiracles are slightly 
raised on globular bases. Between the stigmata! areas are three 
heavy ridges converging ventrally. The longest pupal stage observed 
occupied 20 days, the shortest 14 days with all graduations in between 
these extremes. 

The Adult 

The adults bred here agree in all essentials with The descriptions 
of Stein, and iUeade, as given by Lintner, wnth the correction noted 
by Sirrine in Bill. 99, N. Y. Agricultural Experiment, Station. 

, The coloration varies in the series in individuals from the same host 
plant. There are no constant color changes in the series from different 
hosts. , 

The .chief point of doubt as to the identity of specimens may be due 
To'.coilapse of specimens killed too soon. Such specimens often have 
the frontal' stripe obscured by the orbits becoming approximated; 
especially is' this true in the males. 



Fig. 21. Pegmnyia hyo- 
sciiami, a great liooks, 
0 anterior '"spirarle, c 
posterior stigmata! area 


the Riley figures of 
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The entire life occupies 30 days as its shortest period. The longest 
period covered 42 days. An average of 32 days is correct for the 
majority of cases. 

Parasites 

The only parasite bred from Pegoimjia hyoscyami Panz. is OjAiis 
foveolaius Asiimd This species has been bred from nearly every lot 
of miners but never in sufficient numbers to indicate that it might be 
an important factor in the control of the miner. 

Control 

On weeds such as Chenopodium and Amarantus no effort has been 
made to control the miners and the miners have not appeared on 
spinach since 1912. In this connection it might be well, however, to 
cite the work of Yassiliev, ‘‘Report of the Work of the Experimental 
Entomological Station of the All-Russian Society of Sugar Refiners 
in 1913,'^ Kiev. 1914; abstracts in Review of Applied Enioinology^ 
Yol. II, No. 7, Ser. A., p. 467. He has used a solution of barium 
chloride in o, 6, and 7 per cent solutions with excellent control of the 
miners in beet leaves. 


COST OF DUSTING AND SPRAYING A NEW YORK APPLE 

ORCHARD 

By C. R. Crosby 

There is very little information available in regard to the compara- 
tive cost of dusting and spraying an apple orchard under commercial 
conditions. On January 15, 1916, Air. W. A. Crandall of Kendall, 
N. AT., read a paper before the Orleans County Fruit Grow^ers^ Asso- 
ciation at Albion, N. Y,, in which the following facts were presented. 
Air. Crandall has an orchard of about twenty-one acres containing 
about 625 trees, ranging in age from thirty-five to forty years, mostly 
Baldwins, Russets and Greenings with a , few odd varieties. This 
orchard was sprayed in 1913 and 1914 and dusted in 1915. The owner 
has kept a careful record of the expense as indicated in the following 
taVle. Each year three applications were made; the first when the 
blossoms showed pink, the second as the last of the, petals were falling 
and the third in August. 


^ Determined by Air. A. B. Galian. 



EDVxoFrrc r;xi’o:M^.^L«'*GV 
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CcsT L7 T'.'j?.\vrsG Or.ri'i.^HD i:,' F'lC: 


Tinip of ApGieatioii 

May 4 U 

Aug. 14 

Total 

Cost, 

GFIoiis of spray siateria! 

L400 5,000 

2,200 

8,000 

SGO.SO 

MaHj hours 

43 5 : 116.5 

SO 

24G 

49 . 20 

Horse, hours. 

“"'M 73 

S4 

1S3 

23.79 

Equiprafcut, licurs 

1 

S4 

iS3 

20.05 

S153.S4 

Ill 1913 tile crop was 1,1 S3 barrels. The spray 
of iime-siiifur and arsenate of lead. 

C'JST or SlUUTING Oechaiid in 1914 

materials consisted 

Thne of AppIicatitiG 

May 19 i May 26 

Aug. 1. 

Total 

Cost 

Ga’Iouis sprav luaEtTlal 

1 

3,000 { 4,000 

bo i 90 

4,000 

11,000 

274 

S64.S0 

Man, hoars 

99 

54. SO 

Horse, liotirs 

47 j 47 

63 

157 

20.41 

Equipmont, hours 

47 1 47 

! 

i 

03 

157 

IS. Of) 

S15S.07 


III 1914: the crop was 1,653 barrels. The spray material used con- 
sisted of linie-siiifiir mid arsenate of lead. 


Cost of Di'stin-g Oecuard in 1915 


Time of .Applii’atioii 

; i 

May 4 

May 19 

1 

i Atig. IS 

Total 

Cost 

Pornids of dust 

• i 670 

8S5 

475 

2,030 

$S8.50 

Maa, hours. 

,1 13.0 

14 

11.5 

39 1 

7.80 

Horse, hours. 

.j 13.5 

! 15 

11.5 

40 

5.20 

Equipment, hours. 

,! 13.5 

15 

11.5 

40 

4.00 


\ 

1 

i 




S106.10 


In 1915 the crop was 885 barrels. The dust mixture used consisted 
•of 90 per cent finely ground sulfur and 10 per cent arsenate of lead. 

From the above tables it will be seen that the cost of dusting the 
orchard in 1915 was $47.74 less than the cost of spraying it in 1913, and 
$51.97 less than spraying it in 1914. 

In 1915 the whole orchard w'as dusted and there was no opportunity 
of comparing the relative efficiency of the different methods of applying 
the materials. Extensive observations as to the relative efficiency of 
dusting and spraying have been published in bulletins 340, 354, and 
369 of the Cornell University Agricultural Experiment Station. 
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An Egg Parasite of tlie Army-worm (Hcliophiki imlpuneu). During tlie late 
spring of 1914 a severe outbreak of the aniiy-worni ‘HilbypliUa ^ndp-ii.hcta j oeeiirred 
in many places in southern and central Illinois. Xotwithstanding the fact that rnany 
of tile worms w'ere killed by insect enemies and diseases,, large nundiers coiii|.)ieteci 
tlieir growth, and the moths were very abundant by the middk* of June. Dmliig 
the latter part of June and the first part of July, careful watch was kept of grass- 
lands and iawms in the central part of Illinois for the appearance of the second genera- 
tion of the ivorms, but only a very few were found. 

In another part of the state, moths of tliis species were very aiiiiiidant during tlie 
last two weeks of October, 1914, Thousands of them were seen in the early even- 
ings around piles of cull apples in orchards, and in one case Thirty-five 'were counted 
on a single rotten apple. In the .spring of 1915, however, it was hard to find army- 
W'orms in this section; and it seemed probable that some egg-parasite might be keep- 
ing the species in check. 

In the middle of July, 1915, army-worm moths again became abundant in the vi- 
cinity of Springfield, III., and on each of several evenings nearly a hundred w’ere 
caught in a small fly-trap. July 24, six pahs of these moths were placed in a lantern- 
chimney cage over a six-inch pot containing a plant of crab-grass. July 26 this grass 
was found to be well stocked with eggs, and the adults w^ere killed, the chimney was 
removed, and the pot containing the grass wms set outside the insectary on a lawn 
where large numbers of army-worm moths had been noticed for several nights pre- 
vious. The pot was left here until the morning of July 2S, when several of the eggs 
W’ere removed and placed in small shell-vials tightly stopped with cotton, August 3 
several army-worms hatched, and August 13 a small Clialcid was noticed in one of 
the vials. On the next day a number of these Chalcids w^ere seen emerging from 
the army-worm eggs; and an examination made several days later showed that 79 
per cent of the eggs had been parasitized. A large series of ex|>eriments was at once 
started to determine the general abundance of this egg-parasite; but a little later 
ail w’-ere accidentally destroyed. 

Specimens of this Chaicid tvere identified by Mr. J. C. Crawford as belonging to 
the genus TelenomnB, but w'hether or not they represent a new’ species he w'as not 
then prepared to say. 

As the army-worm inoth is nearly always common in the summer and fall months, 
it seems probable that this new egg-parasite may have a powerful influence in re- 
stricting the increase of this pest and in bringing sudden outbreaks to a conclusion. 

■Wesley P. Flint. 

State Entomologist* s Office, Urhana, IlLf 

March 30, 1916. 

Cause of Death of a Valuable Animal During Fumigation with Nitrobenzene. 
At the Columbus meetings of the Association of Economic Entomologists, Professor 
William Moore presented a valuable and suggestive paper on the fumigation of 
animals with nitrobenzene, for the purpose of ridding them of their eeto-parasitesd 
On our return to Ithaca, Mr, W. L. Chandler and I decided to check over and use. 
this method on the animals we were using in our laboratory work, and whenever op- 
portunity arose. 

In' the course of the work, after many favomble experiments, a valuable hunt'ing 
dog wms ’being fumigated for fleas. In that respect the experiment was a great 
success for when I saw the dog nearly a half how^atiethG was exposed, the fleas were 
literally falling of from him. Less than an hour later he was head, all attempts to 

iJouE. Eo. Ent., Feb. 1916, IX, 71-78. 
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revive liiiri having proved futile. Unfortunately for the compieteiiess of the data, 
lie was nor under observation during this period. The fumigant had been used so 
frequently without any untoward results, both by Professor ' ^loore and ourselves, 
that nothing of the sort was anticipated. 

All autopsy was held, not only for the purpose of noting any possible effects of the 
gas but because we expected to find that the death of the animal was due to the 
bursting of a blood-vessel or similar injury, dui'ing some unnoted struggle. Nothing 
of the sort was found. In fact, there was not the slightest trace of inflammation 
which could have been attributed to the effect of the gas. 

On the other hand, we found between rlie liver and the diapliragm, two specimens 
of the giant nematode, Diodophjmc renale {Eastrongylus gigas). The liver tissue in 
their iinniediate neighborhood was diseased, the entire inner face of the diaphragm 
was festooned with an organized exudate, and there was a general, acute peritonitis. 
Mr. Chandler and I shall present a more detailed report of these conditions elsewhere. 

It is sufficient to say here that the real cause of the death of the animal was the 
presence of the parasites. Nevertheie.ss, the experience served to emphasize what 
I pointed out at the time the paper was first presented. We need additional data 
regarding the effect of the gas under different physical conditions of the animals 
and even when that is knot^ui, we may have to allow for individual idiosyncrasies. 
For the present, experimenters may find it advisable to use less valuable animals 
than our victim. 

Wm. a. Riley, 
Cornell University, 

Gonepterjx rhamnl Linn, and Castnia therapon KoH. in New Jersey. Gonepieryx 
rhanuii Linn, (Lep,). An almost perfect female of this species, known as the Brim- 
stone Butterfly, was taken at Rutherfoivl, N. J., during the early part of December, 
1915, from a case of French shrubs. It had evidently emerged on the way over, 
probably only a short time before the box was unpacked, as it was in a fairly fresh 
condition. W. .F. Kirby in ^'Eui’opean Butterflies and Aloths’^ states that ^‘the but- 
terfly abounds in and near w^oods in most parts of Europe, Asia and North* Africa 
. . , common in the south of England . . . unknown in Scotland . . . 

and the only certain locality in Ireland is Killarney.’’ Seitz, in “ iMacrolepidoptera 
of the World, Palearetie Butterflies,’’ VoL I, p. 60, figm'es a male and female and 
states that ^*’it inhabits the w’hole Palearetie Region with the exception of most north- 
ern districts and the Canaries, occurring also in North India as a slightly modified 
local form.’’ The larva feeds on buckthorn from May to July. The female foxmd 
in the French stock wns taken from a bimdle of Cotonmster niicropMHa which is also 
a thorny shrub. Casinia therapon Koil. (Lep.), During January, 1916, orchids 
growing in a greenhouse at Bound Brook, N. J,, w^ere found to be infested by a lepi- 
dopterous larva w'hich bored through the rhizome and up into the bulb, doing, of 
course, considerable damage. The greenhouse man tvas interested enough to save 
two pupce wMch he found in the infested plants, from wMch later emerged specimens 
of Castnia therapon KolL (identified by Mr. F. E. Watson). A brief account of this 
insect together with, a figure can be found in Seitz’s Macrolepidoptera of the World 
(YoL VI,, p. 12, plate 7, a) which gives Brazil as its native home and Oncidiwn cris- 
pum and Catmeium sp., as food plants. An additional species of orchid can now be 
listed, namely Caithya laUaia^ this being the plant found infested at Bound Brook. 
These orchids capie originally from Pernambuco and w^ere undoubtedly infested at 
lie 'time of their arrival. This insedt' occurs also in other New Jersey orchid houses 
but in a very, limited way. 

Haert B. Weiss, ‘ 

' U Nm Brummicki N, I. 
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Report of the Finding of American Foulbrood and European Fouibrood in the 
Same Bee Comb. In the examination of about five tbousaiid suspected samples 
of bee comb and brood from every section of the United States and several foreign 
couiitrieSj tlie VTiter lias never until recent!}' obsein*ed both American foulbrood and 
European foulbrood in the same comb. The sample referred to is Xo. 4982, from 
Patterson, Stanislaus Count}', California, sent to the Bureau of Entomologsr by ]Mr. 
Willis Lynch, County Apiary Inspector, Stockton, California, and diagnosed in the 
Bureau Laboratory ]May 4, 1916. 

The presence of American foulbrood is exhibited by many typical scales closely 
adhering to the lower cell wall and showing, on microscopical examination, numerous 
spores suggesting Bacillus larvm, the identity of which is further confirmed by the fact 
that they fail to grow on the ordinary media of the laboratory. The odor is definite 
and characteristic for American foulbrood but, as is sometimes also the case where 
American foulbrood occurs alone, not pronounced. 

The presence of European foulbrood is exhibited by many iarvte of grey, yellow, 
and browm coloration, lying at the bottom of the cell, and presenting the melting 
appearance often noted in larvse affected with this disease. These larva? showed, 
on microscopical examination, Bacitlus pluion in large number. Spores of Bacillus 
alvei were also found in large number in some of these Iaiw$. 

Xo larva} in the ropy stage of American foulbrood vrere found — only the dry ad- 
herent scales, while fresh, moist, melting iarva^ of European foulbrood were present, 
indicating an active condition of the last mentioned disease. If the sample is repre- 
sentative of all of the affected larva? in the colony, it seems probable that American 
foulbrood attacked the colony first; the scales may have been in the comb since last 
year or even longer. How'ever, the priority of either disease is a matter of speculation 
without a complete history of the colony itself. 

Mr. Lynch states that several years ago American foulbrood was found about ten 
miles south of Patterson, and that in the latter part of 1915 the same disease mani- 
fested itself near the apiary, from 'which the sample was taken. European foulbrood, 
Mr. Lynch further states, broke out ver}^ badly about fifteen miles north of Patterson 
in July 1914 and moved up the San Joaquin river towards Patterson. All w'lio saw 
this outbreak made a gross diagnosis of both diseases; viz — ^American foulbrood and 
European foulbrood. This history relative to the appearance of these two diseases 
in the vicinity, from which the sample ■was taken, is interesting as showing clearly 
that American foulbrood was first in evidence, according to gross or field diagnosis. 
This is no evidence, liow'ever, that American foulbrood was the first disease to make 
its appearance in the colony from -which sample Xo. 4982 was taken, but it seems not 
unlikely. 

Beekeepers have from time to time sent in samples -with the report that both 
diseases were present in the same comb but they have all proven on laboratory exam- 
ination to be one or the other disease alone. 

So far as the witer is aware, this is only the second authentic report confirmed by 
laboratory findings of the presence of these two diseases in the same comb. 

Abthub H, McCbay, M.D,;, 
ApicuUural AssiManif Bureau of Entomologu- 
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This issue, with two detailed studies of the bionomics of Aliisca 
domestica, may well be characterized as our house-fly number. It is 
hardly to be expected that the matter relating to this insect will be 
accepted without question and if a ‘v'igorous skepticism is aroused and 
others are spurred on to solve problems of practical importance in con- 
trol work, so much the better. There is no question but that more 
attention should be paid to the chemotropic and phototropic reactions 
of both adults and larva since limitations along these lines suggest 
some of the most pi’omismg methods for the control work of the futui'e. 

The hibernation of this insect, especially under conditions obtaining 
in the northern United States, is another matter worthy of careful in- 
vestigation, and it is surprising that the method or methods of winter- 
ing have not been carefully worked out in several representative lo- 
calities, since the common belief that the insect hibernated as an adult 
has been questioned for several years. 

There appears in this issue a brief record of untoward results fol- 
lowing the use of a comparatively untried insecticide. The autopsy 
disclosed imsuspected pathological conditions which were responsible 
for the death of the animal. It is only another case emphasizing 
the desirability of exhaustive tests before there are unqualified recom- 
mendations, and the incident itself suggests the ease with which 
totally erroneus conclusions may be drawn. 



June, 16] 


REVIEWS 


3S1 


Reviews 

Ticksj a Monograph of the Ixodoidea, by G. H. F. XrTXALL, C. War- 
burton, W. F. Cooper, and L. E. Kobinson. Cambridge Uni- 
versity Press, Part III, pages XIII+349~550. October, 1915. 

Tills third part of the monograph of the ticks is under the authorship of Doctor 
Nut tali and Professor Warburton and deals ivith the genus Haanaphy sails. As a 
companion fascicle has appeared Part H, of the bibliography of ticks by G. H. F. 
Nuttail and L. E. Robinson, containing a total of 4S2 titles. Part I of the monograph 
(Argasidie) was published in 190S 'and Part II (Ixodida?) in 1911 . The same genera! 
plan of treatment is follotved as in the numbers already issued, and the present part 
is up to the high standard set by the portions of the work already in print. This num- 
ber is tveil illustrated, containing six plates and 144 text figures. The plates are re- 
produced from former illustrations of the authors. One-half of the text figures are 
new. The authors recognize forty-two species and eight Tarieties in this genus. No- 
new species are included, but a number of those rather poorly described previously 
are more fully characterized, and a considerable number of larva? and n^miphs are- 
described for the first time. 

The genus Hsemaphysalis is one of comparative^ small economic importance; 
how’ever, we find by going over the host lists as presented by the authors that nine- 
teen species and three varieties have been found upon domestic animals, and four spe- 
cies have been taken on poultry. Two species of this genus have been proved to 
carry disease. One of these, H. leachi^ acts as the chief vector of Piwpimnm cams 
which produces a very fatal disease of dogs in Africa, known as malignant jaundice.. 
The other, H. cinnahanna var, punctata^ has been shown to be capable of transmit- 
ting British redwater, the causative organism of 'which is known as P. divergens. 
The part played by this tick in transmitting this disease is probably a minor one, 
as Ixodes ricinus has been sho'wm to be the principal carrier. It is interesting to 
note in this connection that the authors consider H. ckordeilis (Packard 1869) to be- 
identical with Koch’s H. cinnahanna described from Brazil, thus suppressing a name- 
'which is familiar to American workers in this group. They have also concluded that 
the above mentioned form (punctata) is merely a variety of H, cinnahanna. 

Only two species of the genus occur in the United States, these being H. cinnahanna 
(H. ckordeilis), and H. leporis-palustris, the common rabbit tick. The former of these 
species, together with its European variety punctata, is the most widely distributed 
tick of the genus. A valuable list showing the distribution and hosts of the various 
species of the genus is given, and a good summary of what is kiiovm of the biologies- 
of species of this genus is included. The life-histories of six species have been more 
or less completely worked out. The authors add some new biological records to- 
those already published by themselves and, various other workers, and unpub- 
lished notes fo}" Doctor Brumpt of Paris on H. concinna and H. inermis are included. 
The latter .species exhibits certain biological traits unique among the ixodid ticks. 
The female- deposits comparatively few eggs (about 200), and the time required 
for larvae and nymphs to ■ engorge is exceptionally short, ranging from one and 
one-half to three hours in the former and one bo twm .hours in the latter. 

The fact is significant that only fourteen out of the total of fifty species and varie- 
ties recognized by the authors axe known inwll four of their sta,gcs. Further, it may' 
be mentioned that but nineteen species and varieties are known in the nymphal 
stage and fourteen in the, larval stage, and but one sex has been discovered in thir- 
teen of the species andwarieties. 
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Tlie aiithoff? are to l)e congratulated on the fact that they have produced the 
pre^^erit coniirieiidable fascicle under such trying conditions and that they are pro- 
ceeding with the other pairts of the nioiirtgrapli as rapidly as possible. It is hoped that 
American investigators will as.sist in this valuable work as far as possible by purchas- 
ing parts of the monograph already issued, since it is understood the expense of 
piildicatioii is now, in part at least, failing upon the authors. 

F. C. Bishopp. 

April 1, 1916, 

Reports on Scale Insects, by J. H. Comstock. Cornell University, 
Bulletin 372, p. 603. 1916. 

This is a I’eprint of the epoch-making papers on the Coccidse published originali}" 
ill the reports of the Entomologist of the Enited States De|>artmeiit of Agriculture 
■and ill the Second Report of the Cornell University Agricultural Experiment Station. 
These contributions to knowledge are so well known that a re\dew is unnecessary. 
They are iiidispensible to any student working on the Coccid® and it is all means 
■desiralile that they should be in a readily available foiin. The publication also 
"Serves to emphasize the practical value and importance of one of the earlier contribu- 
tions by a beloved teacher and investigator in both economic and systematic ento- 
molog}' (A dveriisem cnf) . 

'Typical Flies, a Photographic Atlas of Biptera, Including Aphaniptera, 
by E. Iv. Pearce. Cambridge Universit-y Press, p. 1-48. 1915. 

This small volume contains over 150 very satisfactory process reproductions of 
typical hies and is designed to encourage the beginner in the stud}" of a group worthy 
of much more attention than has been given it by entomologists, though the last few 
years lias witnessed a gratifying increase in dipterological studies. Each figure is 
accompanied by more than the usual elucidatory matter and there is an excellent 
index. The volume, a very good substitute for a small collection of representative 
species, may be procured tlnough G. P. Putnam’s Sons for SI. 50 {Advertisement). 

Minnesota State Entomologists^ Reports, Index, by 0. J. Wenzel. 
Circular Xo. 3S, p. 1-40. 1916, 

. Tills detailed index, preceded by a list of the reports and bulletins and with an 
appendix hstiiig the other publications of the State Entomologist and the Division of 
Entomology, University of hliimesota, will gi-eatiy facilitate reference to this excel- 
lent series of publications begim over twenty years ago by Otto Lugger and con- 
tiimed in a higlily successful manner by the present incumbent. Entomologists 
may obtain this circular on application (Advertisement). 


Current Notes 

Conducted by the Associate Editor 
Mr. J. P. Ivy is the State Apiaiy’ Inspector of Arizona. 

D. L. Van Dine, Bureau of Entomology, has gone to Mound, La., to resume Ms 
work on malaria mosquitoes. 

'MrtP. C. Bishopp, Bureau of Entomology, who underwent a surgical operation in 
February, is now on active duty^ ^ ■ ' , ' ' , , ’ 
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Dr. C. Gordon Hewittj Dominion Entomologist, of Ottawa, Canada, visited the 
Bureau of Entomology on. March 16. 

Dr. E. F. Phillips, of the Bureau of Entomolog\^, addressed the l\ew York Farmers 
on April 4 at their annual dinner in New York City. 

Dr. Back, Bureau of Entomology, has returned to Washington and is engaged in 
miting up his general report on the Mediterranean fruit-fly. 

The death of Thomas H. Cunningham, Inspector of Fruit Pests for British 
Columbia, occured February 16th. {Canadimi Entomologist}. 

Dr. L. 0. Howard has recently been elected a member of the National Academy of 
Sciences and President of the Washington Academy of Sciences. 

j\Ir. Geoffrey hleade-Waldo, the author of many papers on the Hymeuoptera, and 
for some time connected with the British Museum, died iMareh 11. 

Mr. George S. Bemuth, Bureau of Entomoiog>% attended the meeting of the Penn- 
■sylvania State Bee-Keepers’ Association at Lancaster on March 3-4. 

hir. C. Joseph Manter of California has been appointed field assistant of the Bureau 
■of Eiitomolog 3 ^ for work-in that state on sugar-beet and truck-crop insects. 

Mr. Harold L. Weatherby of Alabama has been appointed field assistant in the 
Bureau of Entomology’, for work at Rocky’ Ford, Colo,, where he was employed a few 
years ago. 

Mr. B. R. Leach, Bureau of Entomology, has returned to his permanent iiead- 
■quarters at Winchester, Ya., where he will continue his investigations of the woolly 
.apple aphis. 

Messrs. G. H. Cowan and M. S. Stanley’- have been appointed temporary’- field as- 
sistants, Bureau of Entomology, in connection with the work on the Rocky- Jvlountain 
;spotted-fever tick. 

Mr. A. J. Ackermann, Bureau of Entomology, has been in Washington for a few 
weeks preparing his notes on the subject of nursery^ insects, and has now returned to 
his headquarters at West Chester, Pa. 

Mr. H. B. Scammell, Bureau of Entomology, in charge of the laboratoiy at Brovm 
Mills, N. J., spent a few days in Washington and has now returned to his headquarters 
to resume. his studies of cranberry insects. 

Mr. J. G. Hester, Bureau of Entomology, who assisted Mr. hi. M. High in Ms 
work on onion insects and truck-crop pests last y^ear, has been reappointed and wE! 
resume work at Brownsville, Texas, and vicinity. 

Mr. W. F. Fiske, who has been in British East Africa for some time in the investiga- 
tion of the bionomics of Tsetse flies for the Imperial Bureau of Entomology, has re- 
turned to England by way of Khartum and Cairo. 

Mr. E. H. Siegler, Bureau of Entomology, who has been in Washington for the 
past few’- months, has now returned to his field headquarters at Grand Junction, Colo., 
where he is engaged in codling moth, investigations. 

Dr. E, D. Ball has resigned as Director of the Utah Agricultural Experiment Sta- 
tion, and hopes to soon take up entomological work again. Unless a ' good opening 
occurs, he will probably spend a year in graduate study . 
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Mt. W. Y. King, Bureau of Entoiaology, is now at Florence, iMoiit,, where he nil! 
h:iTe I'liarge of rlie Biirena's work on the eradication of the spotted-fever tick. He 
will return to Louisiana sometime during the suiiinier. 

Mt. Chaides E. Smith* Bureau of Entomology, who has had experience in itivesti- 
gation of insects injurious to truck crops at Baton Eoiige, La., has been, reappointed 
to assist Thomas H. Jones at the Baton Rouge station. 

i\Ir. CYF. Tunier. Bureau of Entomology, who has been stationed temporarily at 
Hegerstown, i\Id., for the purpose of conducting some histological and biological 
studies, will shortly return to his field station at Greenwood, hliss. 

The field station lorinerly conducted hy the branch of Cereal and Forage Insect 
Iiivestiaatioiis, Bureau of Eutoniology, at Kashvilie, Tenii., lias been moved to 
Knoxville, The post office address is R. F. D. No. 9, Knoxville, Temi. 

Mt, E. 1\'. Geyer, Bureau of Entomolog}*, formerly in charge of the laboratory at 
Roswell, N. AL, has severed his comiection with the Bureau and Mr, R. J. Fiske is 
now ill charge of this laboratoiy’ and is engaged in codling moth investigations. 

!Mr. P. Pi. IMyers, of the Hagerstown, Md., laboratory, Bureau of Entomolog}’’, 
recently visited Wasliiiigton for the pmpose of consulting the collections of the U. S. 
National Z^Iiiseiim in connection with investigations of the parasites of the Hessian 
%. 

W, F. Turner, who has been assisting IMr. A. C. Baker at Vienna, Ya., in Iife» 
history studies of plant iiee, resigned from the Bureau of Entomology" to accept ap- 
pointment with the Georgia State Entomologist,' with headquarters at Thomasville, 
Ga. 

!Mr. H. 'Iv, Plank, Bureau of Entomology*, tvho has been assisting Mr. Scammell in 
cranberry insect iiiYe.stigations in New Jersey, has been transferred to the laboratory 
at Grand Junction, Colo., where he will assist IMr. Siegier in codling moth investiga- 
tions. 

The Secretary for Agriculture and Industries of British Columbia has issued a regu- 
lation under date of IMardi 23, 1916, requiring that all bees entering the province be 
accompanied by a certificate vouching for their freedom from infectious brood dis- 
eases. 

Mr. D. Isely", Bureau of Entomology, who has been in Washington preparing his 
notes on grape-insect investigations, has returned to the field for the pui’pose of re- 
snmirig investigations of the grape-berry’- moth and other grape insects at North 

East, Pa. 

In Palmer Park and North Cheyenne Canyon, vrithin a short distance of Colorado ** 
Springs, Colo., ^Mr. George Hofer, Bureau of Entomology^ w^ill make a study of 
AgPi'lw acuHpennU var., in relation to the dying of oak trees within the City and 

Mountain Parks. 

H« Yuasa, a graduate student and graduate assistant in the Department of' 
Entoinolo^gy, Kansas State Agricultural College, will continue his gi'aduate work in 
the Department of Entomology of the University of Illinois, where he has received a 
P’admte scholarship. , ' . ■ ^ ^ , , 
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The ‘"green bug” outlook for Texas, Oklahoma and Kansas is consideralily im- 
proved over the conditions of last fall. However, there is still a |jossibility of a seri- 
ous infestation of this insect dining the coming spring, providing ineteoroiogieal 
■conditions prove favorable. 

Mr. T. H. Parks, formerly extension entomologist of Idaho, and tor severoi years 
■entomological assistant in the Bineau of Entomology, has heen a])pointed extension 
entomologist of the Kansas State Agriciiltui*al College, ^li\ Parks began his work 
in Kansas the middle of hlarch. 

hlr. A. C. Baker, Bureau of Entomology, who has l^eeii engaged in life-history 
'Studies of plant lice, with headquarters at Vienna, Va., has been transferred to Vid-ish- 
iiigton, D. C., as permanent headquarters, where he will coutiniie life-history studies 
of plant lice and systematic work with Aphididm. 

According to Science, Dr. L. 0. Howard, Chief of the Bureau of EiitoinologAy 
TTasliiiigtori, D. C., and Professor Antonio Berlese of Rome, have hjeeii elected honor- 
ary fellows of the Entomological Society of London, to fill vacancies caused by the 
deaths of J. H. Fabre and Brunner von Wattem\wL 

Mi\ R. B. Ellis, who has studied entomology at the Agricultural College at hlan- 
hattan, Kan., has been engaged by the Bureau of Entomologyy to assist in work on 
insects injurious to sugar beets and truck crops at Wichita, Kan., where 3^Ir. F. B. 
Milliken is in charge of the local station. 

Mr. B. L. Boyden, Bureau of Entomology, who has been engaged in experimental 
'work on the sugar-beet w'ireworms and other insects injurious to sugar beet, tjeans, 
and other truck crops at Oxnard, Cah, has taken permanent headquarters at Pasa- 
dena, Gal., the Oxnard station remaining as a sub.station. 

hlr. George S. Demuth, Bureau of Entomology, will leave soon for Winchester, 
Ya., to resume the work on the effect on bees of. spraying fruit trees, in cooperation 
•with the Office of Deciduous Fruit Insect Investigations. The work will also prob- 
ably be continued at a more northern point at a later date. 

Mr. S. L. Alason has been appointed as scientific a.ssistant in the Bureau of En- 
tomology and detailed to as.sist Mr. John J. Davis at the West Lafayette, IncL, field 
station. IMr. Mason takes the place of Mr, Daniel G. Tower, who has been trans- 
ferred to the Tropical and Subtropical Fruit Insect Investigations, 

Mr. E. B. Blakeslee, Bureau of Entomology, who has been in Washington preparing 
notes on the subject of his field investigations, has returned to the field to resume his 
investigations of peach insects and will spend a good deal of his time this season in 
the neighborhood of Springfield, W. Va., investigating the peach-tree borer. 

Mr. W. W. Yothers, Bureau of Entomologjq is about to take up a new phase of the 
citrus insect problem of Florida, namely, a study of the insects and insect control in 
relation to the extensive culture of limes on the Florida Keys. hlr. Yothers has 
been requested to submit 'a detailed project plan of this woi'k for approval. 

The field station of the Bureau of Entomology at Batesburg, S. C., wKich has been 
in operation for several years, has been discontinued, Mr. E. A. McGregor, who wras 
in charge, has, been detailed, to work on, cotton insects in the Imperial Valley of, 
California. Mr. F. L. McDonough is now stationed at, Quincy, Fla., on work with 
tobacco insects. ■ 
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Infonnatioii Iiao been received from yh\ jM. High, Browiisrille, Texas, and from 
Prof. F. W. fvlally. County Agent, Laredo, Texas, that a considerable acreage of 
onions and garlic have been saved from the ravages of the onion tiirips b}' the control 
measures advised by the Bureau of Entomology" at Mission, Mercedes, Harlingen, 
Laredo and Broviisviiie. 

i\Ir. George F. i\Ioznette, foriiieiiy instructor, has been appointed Assistant Pro- 
fesses* ill Entomology at the Oregon Agricultural College and Station, and began iiiS' 
duties fdareli 1, Yloziiette has Just completed a 3"ear’s advanced work in En- 

tomology at the Fiiiversity of California at Berkeley and will be engaged in research 
probienis at the Oregon Station. 

Mr. J, 'Pt. Horton, Bureau of Entomology, has closed up his station at New Orleans- 
and lias left for Southern California to study the Argentine ant as aifected by Pacific 
Coast eoiiditions. He will do this work in cooperation with IMr. Yoglum at the 
Pasadena Station. The California end of this investigation will probably be com- 
pleted within t’svo or three months. 

At the Soiitlierii Rocky IMoiintain Station, Bureau of Entomology, Colorado 
Springs, Colo., a camp w*as established on March 7 on the east slope of Pike's Peak, 
at an altitude of 9,500 feet. From this station special studies w'ill be made by Air. J . 
H. Pollock on the ‘‘Relation of Altitude to the Periodical Phenomena of Insects,’^ 
along with other special and general projects. 

Mr. H. G. Ingerson, Bureau of Entomology", who has been assisting Mr. Simanton 
at Benton Harbor, Alich., in connection with orchard-insecticide and spraying- 
machineiy* investigations, after spending some little time in Washington in the prep- 
aration of his field notes, has now- returned to the field for the purpose of undertaking 
investigations of the grape-lierry moth and other grape insects in northern Ohio. 

Air. N. F. How-ard, Bureau of Entomology", who was engaged during the past sum- 
irier in W'ork on the root-maggots and other insects injurious to onion and cruciferous- 
crops at Green Bay, Wis., and w'ho has been studying for a Alaster’s and Doctor^s 
degree ‘at the Ghio State University, has been engaged to continue the -work begun at 
that Station, and also to investigate insects as carriers of pickle 'diseases. 

As a result of experiments carried on by the branch of Cereal and Forest Insect 
Invest igation.s, Bureau of Entomology, dining the past winter, it has been deter- 
mined that La^ihygma fmgiperda S & A. wintered over in the pupal and larval stages 
as far north as northern Florida and central Texas but failed to do so in Oklahoma. 
The results in wintering-over experiments have not yet been seemed for Kansas, 
Georgia and South Carolina. 

Dr. W. AI. Wheeler of the Bussey Institution, in attendance at the meeting of the 
National Academy at Washington, April 17-19, spent part of a day in the U. S. 
National Aluseum studying the collection of ants left by the late Tiieo. Pergaude. 
Air. Pergaude \s entire collection has been given to the Aluseum by his daughter. The 
ants are in good condition, but many of the insects of the other orders have been mi- 
eared for in late years and badly eaten by Dermestids. 

A mw and important project of the Bureau of Entomology for the coming year 
,wifl be- an investigation in cooperation w"ith the Bureau of Plant Industry of insects 
.■as' earners of mosaic and other diseases of cucumbers and other cucurbits with special 
relTOnoe to the pickle industry of the states, of Wisconsin, AlicMgan and Indiana. 
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Tlie priiici|:ial insects wliich act as (lisseuiiiiators of tbe-e nisease^ are the ^rriped aiid 
twelve-spotted ciiciirnber beetles and the tarui'''lied plant-bug. while other insects 
are under suspicion, 

111 Waldo Canyon, within the Pike Xationrd Forest, Coloradii, at an altitude of 
7,500 feet, an outdoor cage will lie const riicied surroiiiiding and covering the main 
trunk of a 20-iucli diameter yellow pine tree, infested by Dcndrodon’js p*o/«dciV3S££/ 
Hopk. The butt cut will be left intact and other sections stood up vdthin the cage. 
A study will be made by IMessrs. D. EdiTmnsrmi and George Hofer, Bureau of 
Entomology, of the flight habits of this important tree destroyer, Gtlier infected, 
trees in close proximity will also be utilized for study. 

The fig moth {Epheslia caidclla Walk.',) has r>eeii rep<.>rted to the Bureau of Ento- 
mology by hir. AL hi. High as occurring in new material. Moths lia.ve Ijeeii reared 
from Kafir corn and cowpeas, and also in alfalfa meal. This sperdes has lioeii treated 
ill detail in Bulletin 104, a list of food plants being given on page lb. It is one of the 
several species of insects which have been found injuring cork in the heads of pop 
bottles. We have also received specimens through the Federal Horticultural Board 
occurring in yeheb nuts from Arabia. 

The broad-bean w’eevil, Laria rufimana Boh. (Bulletin 90, Part V, Bureau of 
Eiitomoiog}"), has recently been ascertained to have a positive alternate food plant in 
the garden pea. Numerous specimens were obtained in peas from Paris, France. 
Thus far we have not received notice of this insect occurring in peas on the Pacific 
Coast and agents of the Bureau and correspondents in California are urgently re- 
quested to keep a lookout for it. The discovery of this new food plant will probably 
render it impossible to stamp out the pest in the few regions where broad or Windsor 
beans are grown, and which it is now known to infest. 

During the month it transpired that the British Steam.ship Appam, brought to- 
Norfolk, Ya., as a German prize of war, had about two hundred tons of cotton seed 
from West Africa as a part of its cargo. Me.ssrs. IMarlatt and Hunter of the Federal 
Horticultural Board visited Norfolk and Newport News in co.miectioii with the dis- 
position of this seed, which was found to be infested by the pink bollworm, Gdcchia 
gossppiella. A provisional sale of the seed by the Admiralty Court to an oil-mill in 
North Carolina was set aside when the danger w’as explained. Arrangements were 
immediately made for placing the entire lot in sulphuric-acid vats as a preliminary 
to the conversion of the seed into fertilizer. As an additional precaution the holds 
of the Appam were fumigated with hydrocyanic-acid gas under the supervision of 
Mr. Morrison. 

The foiloiving changes in titles, rendering the designations of the heads of ofiSces 
more compatible with their specialized lines of work, are herewith amioiinced: 

C. L. Maiiatt, Entomologist and Assistant Chief of Bureau. 

W. D. Hunter, Entomologist in Charge Southern Field Crop Insect Investigations. 

’ A. L. Quaintance, Entomologist in Charge Deciduous Fruit Insect Investigations. 

F, H. Chittenden, Entomologist in Charge Truck Cro]> and Stored Product Insect 
Investigations. 

A, F. Burgess, Entomologist in Charge Preventing Spread of Moths. 

E. F. Phillips, Apiciilturist. 

L. H. 'Worthlej, Agent, Preventing Spread of Moths, 

G. F. White, Expert, Apicultural Investigations. 

E. A. Back, Entomologist, Mediterranean and Other Fmit-Fly Investigations. 
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W. D. Pierce, Enloniologist, Soutlieni Field Crop Insect Investigations, 

X, E. >JcIiidoo, Insect Physiologist, Deciduous Fruit Insect Investigations. 

A. T. Bpeare, i\Iyeo-eiitomoiogist, Deciduous Fruit Insect Investigations. 

It will be of interest to entomologists to know” that the cotton fumigating plants 
in Boston, constructed by the Bureau of Entomology, are now' in active operation. 
Over 1,200 bales of cotton have already' been fumigated in the twm plants now” avail- 
able. These plants, furthermore, are being rapidly enlarged so that ultimately their 
capacity tvill be approximate^' 1,000 bales a day each. It is very satisfactory to 
know' that those plants are in successful operation, inasmuch as this large-scale w'ork 
has been liitherto on a somewhat theoretical basis. As previously noted, this work 
represents the largest insect fumigating plants w'hich the w’oiid has ever seen, and un- 
doubtedly very much the largest investment ever made for this purpose. It is re- 
ported that the fumigation plant at Oakland, Cal., to meet the needs of the port of 
San Francisco, is again in readiness. In common with one of the plants in Boston, 
this Oakland plant had a breakdown, not having originally been made strong enough 
to stand the vacuum pressure. A similar plant is in process of construction at Xew'- 
ark, X. J., and probably before long there wall be a plant of the same kind available in 
New York City. Plants at other ports are also being contemplated. These are all 
private concerns, and make a regular charge for disinfection. 

S. A. Ptohwer, of the Bureau of Entomology, has recently de.signed and had con- 
structed a small cage to be used to confine, under natural conditions, growing plants. 
This cage is a bronze wire cylinder, the top of which is closed by a lid w'hicli fits on 
like the lid of an ash can; the low'er end is open and fits against the mil. The frame 
is made of galvanized iron. The top and bottom are bands two inches wide, with the 
edges turned, and are held apart by three strips of one inch by one-eighth inch gal- 
vanized iron wiiicli project six inches below the bottom of the cage so they can be 
drivem into the ground to hold the cage in place. The uprights are soldered to the 
bands on the inside. The bronze ’wire is held in place by solder. The lid is a gal- 
vanized iron band over the top of tvhich is bronze wire. The cage is eighteen high 
by fourteen inches in diameter. On one side is soldered a one and one-half inch screw' 
top which affords an easy w”ay of introducing insects after the cage is in place. This 
cage is very useful in experiments on insects working on living plants, as it is possible 
to p’ow^, under nearly natural conditions, clean host plants and to infest them with 
known insects. At the Eastern Field Station it is known as the G type cage and is 
used in studies on insects of the genus Bvetria and its parasites. IMore information 
concerning its construction or cost may be had through correspondence. 


Annual XIeeting of -Pacific Slope Branch op American Association op 
Economc Entomologists 

The annual meeting of the Pacific Slope Branch of the American Association of 
Economic Entomologists will be held in connection with the ‘meetings of the Pacific 
Slope Division of The American Association for the Advancement of Science at San 
Diego, Cal, August 9-11, 1916. 

It is hoped that there will be a large gatheringand that all entomologists on the 
Pacific slope wiU attend. It is especially deshed that entomologists in other parts 
of the country who anticipate visiting California wdll arrange their trips so as to be 
present at this, meeting. Further details in regard to the meeting and information 
eoBceming the progi'ani' can be secured by addressing the secretary, Professor E. 0. 
Essig, University of California, Berkeley, CaL . 

Mailed June 24, 1916 
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LACHXOSTERNA LARV^ AS A POSSIBLE FOOD SUPPLY 
By L. 0. Howard 

This seems a favorable time to consider the question of new and 
cheap food supplies. With increasing prices of the old staple foods 
practically all over the world, with many nations facing very serious 
shortages on account of war conditions, it would seem that practical 
suggestions concerning any new cheap food should be especially 
welcome. 

Doubtless many foods now considered excellent were first discovered 
by starving people. Possibly oysters, clams, snails, crabs, lobster, 
crawfish and shrimp were first eaten by people who could get no other 
food. Many things are eaten by semi-ciGlized people, and even by 
such nations as the Chinese and Japanese, which Europeans, and es- 
pecially the Anglo-Saxons, would not think of touching under ordinary 
circumstances. 

Many different insects are eaten in barbarous and senii-civilized 
countries, and it is certain that the Eomans at the height of the luxury 
of the Empire ate certain insect larvin as delicacies. There is in 
fact a rather extensi^^e literature concerning the edibility of insects, 
based, however, in the main upon historical facts and upon their 
use among wild people, and containing few or no accounts of practical 
experiments under modern conditions.^ 

„„.These facts point out the desirability of just such experiments, and 
practically all our colleges of agriculture, with their departments 
of home economics and of entomology, are in excellent position to do 
just this work. First, the edibility of the principal species abundant 
enough to furnish a good supply must be tested, and wUen the edibility 

iMiss Colcord, the Librarian of the Bureau of.Entomoiog}^ of the United States 
Department of Agriculture, is preparing a complete bibliography of this subject, for 
publication in the near future. 
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of Aliy one or iiioru of them has bmi established, careful seieiitific 
work on their relative food value must )je carried out. 

Two kinds of insp<*ts from the viewpoint of abundance and possible 
food value at once suggest tbeinseives, namely, grasshoppers and the 
larvte of Laelinosteriia in this country and of ?^Ielolontlia in Europe— 
the so-called “white grubs.” 

Grasshoppers have been eaten by so many different peoples that 
their value as food may readily be accepted, but with white grubs it 
is reasonable to suppose that the civilized world will have to be con- 
vinced, They abound in all grain-growing regions of the United 
States, and a l)oy following the plough, if their edibility is once estab- 
lished, would be at)le to pick up a da}’ts rations for the family in a short 
time. 

With all this in view I have been carrying on a few experiments wdiich 
I think should be placed on record. 

Recently Mr. J. J. Davis, with the help of Professor J. G. Sanders, 
collected the larvie of Lachnosteriia near Madison, Wisconsin, and Mr. 
Davis prepared them by clipping off the extreme anal end, at the same 
time holding them under a running stream of water and pressing the 
body gently to remove the grit and intestinal parts, leaving them pure 
white pieces of flesh. They were then placed in a pint jar of salty 
water (one and one-lialf teaspoons of salt to a pint of water), and then 
sterilized under an autoclave at twenty pounds for thirty minutes. 
They were then sent to Washington in a glass jar. On arrival in 
Washington they were turned over to Dr. C. F. Langworthy, Chief 
of the Office of Home Economies of the States Relations Service, of 
the IT. S. Department of Agriculture, who, after straining the grubs 
through a salt solution, washed them in cold water. He then removed 
the heads from half of them that one might judge whether one form 
was to be preferred, or whether both were alike good. The}" were 
treated generously with a French dressing made of salt, oil and vinegar, 
seasoned with wffiite pepper, paprika and salt. Judging that an acid 
flavor would make the salad more palatable, the proportion of vinegar 
to oil was rather larger than the usual ratio of one to four or five. 

He then made a broth by cooking the liquor strained from the grubs 
.(approximately one-half pint, diluted with one gill of water) with one 
half onion and seasoned with a tablespoonfui of butter and a fe-w 
shreds of lettuce (a heaping teaspoonful). 

The salad teas eaten by Messrs. C. H. Popenoe, W. B. Wood, F. H. 
Chittenden, E. B. O'Leary, R. C. Althouse, W. R. Walton, C. E. 
Wolfe, and Herbert S. Barber of the Bureau of Entomology and Ver- 
non Bailey of the Bureau of Biological Survey, as well as the writer. 
It was found very palatable, although in chewing, all of us discarded 
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tile tough ehitiiioiife skiu. Dr, Clhttencien discoverer; u disagreeable 
taste wliidi none of the rest of us notieeti. He tried rnily one. and pos- 
sibly that one may have ])een a little spoiled. The Itrotli mas drunk 
bi’' Air. O'Leary and the writer, and we l)oth agreed ihar it was not 
only perfectly imobjectioiialhe but really appetizing. 

This experiment was made Alay 17. 

A week later Air. Davis sent in from Lsifayette. Indiana, a ijottle 
coiitaiiiiiig more than 100 grubs preserved in rendered biitier. that is, 
the butter was heated until the water was gone and the casein of the 
milk had settled and was then strained. The grubs were dressed as 
previously and were then brought to the boiling point in the rendered 
blitter and bottled. With his colleagues, Alessrs. Feiiion and Alasoii, 
Air. Davis made a stew which he called delicious, as follows: the dressed 
grubs were heated in a small amount of water, after which milk was 
added and the broth seasoned with a small piece of butter, salt and 
pepper. They prepared the grubs as the}" thought oyster siew' tvas 
prepared, and of course ate the grubs as w"eli as the broth. Air. Alasoii 
thought that it tasted very much like boiled crab mieat and not much 
different from lobster. Air. Fenton thought that it tasted iiiiicli like 
lobster, but had not eaten crab and so Avas not in a position to judge 
whether they w^ere more like the latter. Air. Davis had never eaten 
either fresh crab or lobster, but thought that they had a decided seafood 
taste. All thought it “agreeable' ' and ''were sorry "when it wuis aU 
gone.’' 

The bottled grubs w"ere sent to AVashington, and in Dr. Laiigwmrthy’s 
laboratory w’ere made into a soup as follows: A quart of milk, a pint 
of wurter, three tablespoons of flour and salt and pepper for seasoning. 
One tablespoon of the fat in w"hich the grubs had been preserved was 
browned with one tablespoon of flour. The grubs and the rest of the 
fat wwM’e put into the water and added to the heated milk along with 
the flour and seasonings. 

This w"hite grub stew" w-as very appetizing. It wuis eaten by Alessrs. 
E. B. O’Leary, C. E. AA^olfe, C. H. Popenoe, Joseph Jacobs, A. B. 
Duckett, G. H, T. Towmsend, C. S. Alenagh, AAA R. AAhilton, AAA B. 
AAWod, and the wwiter. 

Most of us noticed no especially distinctive flavor. Dr. Towuisencl 
and the writer, w^ho probably ate more of the grubs than the others, 
thought that w-e discovered a slightly acid flavor wiiich is difficult to 
describe. 

Analysis of the grubs will be made in the Office of Home Economics 
in the Department in order to ascertain their exact constituents from a 
food point of view, and it is hoped also to make digestion experiments' 
to, determine the proportion of the material that can be digested and 
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ussiiriiiated b}" the body. I feel sure that white grubs will shown to 
have a positive food value, and am equally sure that the prejudice 
against insects as food is perfectly unreasonable. 

Should any one following this experience be influenced to make any 
personal experiments the probable necessity for thorough sterilization 
of the grubs before use should be pointed out on account of the effects 
of possible pollution of the soil from which they came. 


REDUCING THE COST OF COMMERCIAL SPRAYING 
By R. S. WoGLUM, U. S. Bureau of Entomology 

The question most frequent!}’' asked by the practical horticulturist 
regarding a spray for the control of insect pests or plant diseases is the 
cost of application. This cost is an important factor in balancing the 
profit and loss account, namely the possible increased crop value less 
cost of treatment compared with the loss from the pest if no treatment 
is given. The present article discusses briefly certain features of 
■equipment w^hieh the writer has been using for more than a year with 
marked reduction in the cost of certain sprays. 

One of the experimental plats used in an investigation of the control 
of mealybugs of citrus trees in southern California consisted of ten 
acres, and contained 1,125 trees. It w^as decided to use this plat in an 
experiment to control the mealybug by a water spray, the object being 
TO Tvash the insects from the trees by water under high pressure.^ 
Experience having demonstrated that upwards of 100 gallons of 
waiter is frequently required for a single tree, it wais apparent that 
very few’- trees could be properly sprayed in a single day with a power 
outfit, and, since three to five sprayings a year are necessary for 
effective work, it was evident that such waiter control wmiild be very 
expensive. Furthermore, the contingency of one application closely 
foliowdug another brought up the question of impracticability, if not 
impossibility, of properly treating an orchard of this size with the one 
outfit at our disposal. 

A very progressive growler near Pasadena had just installed a pipe 
system in his orchard thi*ough w^hich to force water in mealybug coii"’ 
troi, and this method of distribution appeared of such practical value 
ill treating large orchards that a pipe system wms planned and im- 
mediately installed in our experimental plat. A plan of this system is 
shawm in the accompanying figure. Some 2040 feet of f-inch pipe 
were laid at a depth of about one foot, with uprights for attaching^ 
faucets every fourth tree. A powrer sprayer having a 200-galIon tank 
w^as stationed at one side of the orchard adjacent a water main from 
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which the water was earnfal to tiu; tank by an |)i|)r‘ ;uul |)ii!ii])c,u! 
dii'ectly into the iiri(le.rG;r(nin(l system. Water was thus c'outimimisix' 
availalVIe at aiiy of tlie 24 hydrants, and tlK‘S(‘ were so placeal that- with 
150 feet of hose any tree in the orchard could hi' sprayial. I aider this 
system there is no loss of time for refillitpa;, a,ud the (*ost of !hh*s(\'< is 
eiiiiiiiiated. 

The elements of cost in operatinji; a portable power oiitiit aj’e 
fuel, labor, and team. This does not include the wear and tear on the 
iiiacliiiie, which would be about eciuivalent w'liether stationary or in 
motion. Estimating on the basis of an 8-hoiir day, tlic^^ actual cost of 
operation of a power sprayer, as experienced l)y the w'rittu’ in southern 
California, is as follows: fuel averages, 40 cents (gasoliiic at. 15 cents a 
gallon), labor, S4.00 (2 men at $2.00). team, $5.00; total, $9.40. Under 
the pipe system the elimination of a tcain rediic(‘s t he daily (‘osi of 
operation by $5.00, or over 50 per cent. ' Moreover, the avoidaiuai of 
loss of time for refilling which is necessary with a poi*tal:)le outfit 
doubtless would amount to at least two hours a day, and results in an 
additional saving of more than $2.00 a day. The total cost of the 
application under a pipe system would probably average al;)out 75 
per cent less than with a portable sprayer in orchards adapted to this 
method. The total cost of the f-inch pipe system in our experimental 
orchard was $105.50, or 9| cents per tree. The economy effected 
during the first treatment more than paid for this cost. 

Tliis system of piping was installed for the use of a pure water 
spray, but it became apparent to the writer that such a system, offered 
great possibilities in the field of fungicide and insc^cticidc spraying. 
A part of this orchard was successfully treated with distillate emulsion 
and with soap powder through the pipe system. I)oubtl(‘ss siudi 
sprays as lime-sulphur, nicotine and soap whi(4i do not rcHjuire c-onst jint 
agitation before application could be readil^y iisc^d tlirougli long leads 
of pipe. Where a large acreage of phints requiia^s trcailammi with such 
sprays, the installation of a suitable pipe system is likely to prove 
economical wherever the topography of th(^ ground p(iri,:riits. Further- 
more, this system covers fields of insecticide application whi(4r have in 
the past offered almost insuperable obstacles, namely, the treiitmcmt 
of truck crops on mucky land, or orchards on stcjop hillsides. 

A system of piping adapted to each, case should be worked out before 
attempted installation, and certain pertinent suggestions gai,!ied during 
our experimental work might be w^o,rth mentioning. The capacity of 
the pump of the average power sprayer (about 10 gallons a minute) 
is not adequate for a la,rge pipe system though it would suffice for' a 
few acres where not more than two or possibly four mist nozzles are to 
be used. To deter,miiie the capacity of the pump wliich should be 
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liiircliased, knowledge of the nozzle discharge at the required pressure 
as WT.ll as the loss by friction in the pipe are necessary. Nozzle dis- 
charge is easily dotenriined wdth a spray pump and pressure gauge. 
Tiic^ following taJtlo of loss by friction of water in pipes slioW'^s the loss 
in pounds pi’ossiire per square inch for each 100 feet in length due to 
friction. 


Simses of Pipo — Inside Diameter, and Loss in Pounds Pressure per Sriuare Incli for Each 100 Feet of Pipe 


per 

Minute 

yiiich 

1-inch 

lyineh 

1 

U-inch i 

i ' ! 

2-iiich 

5 

3.3 lbs. 

0.S4 lb. 

0:31 lb. 

0.12 Ib. ^ 


10 

13.0 lbs. 

3.16 lbs. 

1.05 lbs. 

0.47 Ib. 

0.121b. 

15 

28.7 lbs. 

6.9S lbs. 

2. 38 lbs. 

0.97 lb. 


20 

50 . 4 lbs. 

12.3 lbs. 

4.07 lbs. 

1.66 lbs. 

0.42 lb. 

25 

78.0 lbs. 

19.0 lbs. 

6.40 lbs. 

2.62 lbs. 



It is seldom advisable to use less than inch pipe as the loss by fric- 
tion in smaller sizes is too great. The main might well be constructed 
of If -inch pipe. A large mixing tank automatically emptying into 
the spray tank is necessary to insure a continuous supply of insecticide 
or fungicide. Drainage outlets at the lowest levels should be provided 
for emptying the system after use. Where several fields of one or 
two acres each require spraying a surface system easily and quickly 
adjustable to be moved from one field to another might offer advan- 
tages with certain crops. 


ADDITIONAL NOTES ON THE USE OF DUST SPRAYS 
AGAINST THE CORN-EAR WORM' 

By James W. McColloch, AsHistani Entomologist, Kansas State Agricultural Experi- 

meni 8tatio7i 

In the Journal of Economic Entomology for April, 1915, the 
writer presented a paper on ‘^Recent Results in the Ihe of Dust Sprays 
for Controlling the C/orn-ear Worm,” In this paper the following 
<3onclusions were drawn: 

(1) The amount of corn-ear worm injury can be greatly reduced by 
the thorough dusting of the silks. 

(2) The cost of dusting is prohibitive where corn is raised for grain 
and forage but is profitable where corn is grown for roasting ears, show 
purposes, or for seed. 

1 Contribution from the Entomological Laboratory, Kansas State Agricultural 
College, No. 19. , ' ■ ' 
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(:T) Sixty-iJi!’oo per ecnt. aj*8ena.t(3 of leail is (Hpuilly as (‘llVrijuc* iis 
pure arsenate of lead and eost.s less. 

Experimental Y'oi'k with dust spi'avs vva,s eont.iniicul in 1915 hu’ thc^ 
purpose of eonfiniiin^’ the n^siilts of 19 tf ajid detennininji; th(‘ followinj*; 
points: (1 ) the iiiimher of ap],)li('atioiis neeessary to eonl-rol (]u‘ 
worm; (2) the value of different carriers for a<rs<'nat;(‘ of lead, such, a.s 
lime, flour, and sulphur; and (3) a (*oiiiparison of 75 fiei* cemt a,rscau,da 
of lead with 50 per cent arsenate of U^ad. 

To determine the first point, eight plots of (*orn, each oncvfift h of an 
acre in size, WYu-e selected. Plot 1 was dusted once, plot 2 twicc^, and 
so on to plot 8 wliicli was dusted eight times. The dust uscul in tins 
experiment consisted of 75 per cent arsenat(‘ of kaid and 25 pin* v-vril 
sulphur, and was applied to the corn silks by shakiiig from an ordinary 
cheesecloth bag. Two cheek plots were us(‘(l with ihis and fol- 
lowing experiments. The average of these two check |)lots is given in 
the tables. The results of th(‘ first experiment are given in Tal)le I. 


Tarlr 1 1 


Plot 

Treatment 

Material 

(bst 

Labor 

Total 

Per cent 
Ears Injured 

Per cent 
Grains Injured 

, Meld and 
PungouH Injury 

Vield 

1 

Dusted 1 time 

80.2.5 

10.19 

$0.44 

65.8 

Ahcait 5 

Bad ' 

,13.7 bu. 

2 

“ 2 timevS 

0.3f) 

0.30 

0.06 

58.8 

5 

“ 

13,1 “ 

3 

“ 3 

0.43 

0.45 

0.S8 

50.8 

“ 3 1 

Mud(‘rate 

13,2 

4 

*' 4 “ 

0.71 

0.01 

1,32 

54.7 

“ 3 ; 

u 

12,7 “ 

5 

“ 5 “ 

0.95 

0.07 

1.02 

40.0 

" 2 

Very little 

13.0 " 

r, 

“ f) “ 

0.84 

0.82 

1.06 

47.0 

. “ 1 


13.3 “ 

7 

“ 7 “ 

0.84 

0.84 

1.08 

41.0 

.Less than 1 

.Mone 

14,0 

8 

“ 8 " 

0.88 

0.90 

1 ,78 

20.5 

“ “ 1 1 

u 

12,8 “ 

Check 





1 08.4 

Ahotit 8 

Bud 

12.7 " 


From the table it will bo seem that there is a- ma-rkcHl rcMlindiion in 
the percentage of ears injured with each additioiud dusting. Tlu^ 
per cent of ears injured, however, does not represeid'. tlui true a, mount 
of corn-ear worm injury. The number of grains injured and the dam- 
age 'done by the molds and fungi which accompany sucli injury more 
nearly represent the actual damage. It will be noticed in the talilc 
that these typCKS of, injury decrease as the number of dustings are 
increased. The results of this experiment confirm the results of the 
previous work in that from 40 to 50 pei\cent of the normal number of 
ears injured can be brought through without injury and that th.e grain 
and mold injury can be rendered practically negligilde. 

1 The data and the following tables are based on one-fifth acre plots. 
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It lias been suggested that some carriei-j cheaper than sulphur, could 
lie used with the arsenate of lead. In order to gather data on this 
point, two additional one-hfth acre plots adjoining the previous experi- 
iiieiii were dusted, using flour and lime as carriers. Table II gives the 
results of this test. 


Table II 


Plot 

Trftutrnent 

Cost 

Per cent 

Per cent 

Mold and 

Yield 

Material 

■ 

Labor 

Total 

Ears Injured 

Grains Injured 

Fungous Injury 





S 

Dusted 8 times 
75q, A. of L. 

25 St sulpliur 
Dust.cd S times 

so.ss 

SO. 90 

SI. 78 

20.5 

Less than 1 

None 

12. S bu. 

9 

A. of L. 
25% flour 

Dusted 8 times 

1.04 

0.95 

1.99 

1 

33.1 

About 2 

Moderate 

13.2 “ 

10 

75% A. of L. 
25%i lime 

1,14 

0.90 

2.04 

30.1 

“ o 


12.2 “ 

Clu*ek 





68.4 

“ 8 

Bad 

12,7 “ 


From these results it ivill be seen that with the use of sulphur there 
was a lower percentage of ears injured and the cost of the treatment 
was considerably lower. Lime and flour did not seem to adhere to the 
silks and consequently a larger amount of material -was UvSecl. There 
was considerable mold and fungous injury on plots 9 and 10 which 
would indicate that the sulphur plays an important part in the dust 
s|>ray as a fungicide. 

In order to (*onfirm the statement in the previous paper that the 
50 per cent arsenate of lead was not effective enough to warrant its 
use, a plot was dust(R:l with equal parts of arsenate of lead and sulphur. 
Thc^ results of this experiment are shown in Table III. 


Table III 


Plot 

1 

Treatment 


Cost 


Per cent 

j 

Per cent 

Mold and 

Yield 

Material 

Labor 

Total 

Ears Injured 

Grains Injured 

' i 

1 

Fungous Injury 

8 

Dusted H times 
75% A. of L. 

110.88 

$0.90 

$1.78 

26.0 

Less than 1 

None ' 

12.8 bu. 

11 

25%> sulphur 
Dusted 8 times 
50% A. of L. 

0.81 

0.94 

i 

1.75 

40.4 

About 2 

Very slight 

12.7 “ 

{!"lieek 

50dL Bulphur 




68.4 

“ 8 

Bad 

12,7' *' 



JOURNAL t»F ECOMOM'ir KNTo.\rOI.n( U 


IVuL !i 


S9S 


The following coiu'Tisions iiuty be drn,Avn iVoin llu* rosiills ol)f:i!ne4 
ill thecae experiiiientK: 

il) The pcrccMitagc^ of (*orM-ea,r vvonn a.nd nioM iiijufy diMovasrs 
as the niiiijb(‘r of dustings Mrt‘ increased. 

(2) The cost of dusting is pr()hii)i(Jv(‘ wIhuv cori! is grown for grain 
or forage but is practical where corn is laiisiMi lor roasting ea.rs. slnnv 
purposes^ or for seed corn. 

(3) Sulphur is superior to flour or iiiiu^ as a,, (‘arihu’ lor a;rs(‘nale of 
lead and there is some indication that if. a, Iso s(a’ves as a- lunguTli*. 

(4) Fifty per cent arsenate of lead does noi. control tt,ie ccuTi-sair 
worm as effectively as docs 75 per cent ars(uuit(‘ of lead. 


A NEW SPECIES OF ISOSOMA ATTACKING 
WHEAT IN UTAH' 

By R. W. Doane, StanJ'ord UrdversUy 


During the past two summers, while carrying on certain invest igti- 
tions in Utah, for the American Smelting and Refining Co., Depart- 
ment of Agricultural Investigations, I have had an opportunity to 
study the life-history and habits of different wheat-infesting Isohowji^ 
and to note something of the effect of their work in the wheat fields. 

In the so-called dry farm regions in Salt Lake Valley it is a connuon 
custom to plant wheat every other year, letting tlie fields lie fallow 
during the alternate years. Often, however, the fields are not plowed 
during the year that they are supposed to lie fallow, but are allowed to 
grow a volunteer crop which is sometimes more or h^ss profitabliu 
The plowing that is done at any time is usually witli a disc, plow a.ud a 
large part of the straw and stubble is Icrft on thf^ surfai^e of the ground. 

It' will at once be seen, that such farm pra<3ticeH oihu’ almost ic'h^al 
conditions for the development of stem-infesting Avheat pests, and' it 
is not surprising to find the.Isosomas doing an immense amount of in- 
jury there, sometimes reducing the crop yield to a small proportion, of 
what it normally would be. 

My attention wms fi,rst called to these pests when I found tlie adults 
in^ considerable numbers in a field of winter wheat in 'May, 11)14. 
Two species were collected at this time. One proved to !.>e the well 
known wheat straw worm, hosoma grande^ the other species, as far 
as I can determine, is undescribed. Because the larv® confine their 
attacks to the leaf-sheath, I have called the species hosoma tmgimcMwnj 

^Contribution from the Laboratories 'of 'the American Smelting and , Refining Co., 
Department of, Agricultural Investigations. 
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Fig. 1. Young wheat in which nearly all of the stems in Fig, 2. Wheat straws that liaYe become distorted on ae. 

the stool have been affected by Isornma naginicolum. count of the work of Jsoaotna mginicolwn. 
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and have used the common name of ''the wheat sheath wa3rin.’' A 
brief follows : 

Isosaina t'iifjhdccdutfi n. sp. 

Head, wlioliy opaque Idack, iinely punctate, witli fine wliitc pile; aritemae black, 
i)asal segments faintly yellowish, especially below, the clut-) somewliat shorter than 
the three preceding segments taken together, thorax black, finely punctate, in 
certain lights a faint yellowish spot may be seen on the anterior lateral corner of the 
protliorax; coxte and t-rochanters black; femorm of the first pair of legs black at 
base, yellowish toward the tip, in some instances nearly all of the distal half, es- 
pecially beloAv, is yellowish; feinorm of other legs black, yellowish at tip; anterior 
tibim 3 Tilowis]i, sometimes somewhat darker, especially laelow; other tibim blackish, 
yellowish at l^ase and tip; tarsi ^mllow, last segment darker at tip; wings reaching 
to the tip of the abdomen; abdomen shining black, extreme tip (ovipositor sheath) 
yellowish; length 3 mnn; wing expanse 5-| mm. to 6 nun. 

Isomnia grmide, which is found in the same fields as L imginicolum^ 
may easil}^ be distinguished from the latter species by its large size 
and shining thorax. A few specimens of I, tritid w’^ere also found in 
this region. They may be distinguished from J. vaginicolum, by the 
btusal segment of the antennte being wholly black and the club being 
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as long or longer fhaii the three preceding S(‘gincn.ts laikeii, 

The face of L irillci is somewhat longer and tlu'. abdoiiieii hroadta* 
posteriorly, that is it is not (piite as tapering as in L vagiidcohuN. 

Most of the adults of I, vcHfndcohim af)pear during Ihi^ luoiitli of 
May. At this time they may b(‘ fo\ind laying tlieir eggs in tlu' hasc‘ of 
the leaf”sheath just above ou(‘ of lh(‘. joints, usuaJly near tlu* middle rii, 
the stem. Three or four or often as many as (iftcam or t\v(‘id:y (‘ggs 
may be laid close together and when the larva* begin to dev<*h)f) the 
leaf-shcath becomes more or l(‘ss swollen. Each larva is (m(‘losed in a 
firm little oval cell from a quarter of an inch to three cightiis ot an iiu*h 
long. The swelling and hardening of the walls of the sheath pi'essc^s 
on the stem in such a way as to prevent the sa.p from flowing tlirough 
it readily and the plants become stunted and produce only smalh 
poorly-developed lieads. If the plants are badly affect.(‘d or if they 
are infested early, then" may produce no heads at all, or the li(*a,ds may 
never develop far enough to burst from the protecting k‘af-sht‘ath. 
In some fields eighty to ninety pei- cent of the wh(*.at vsi/ems are infest f.*d 
and the crop loss will amount to from fifty to seventy-fiv(^ per (amt. 
I have seen some fields so badly injured that they wertj not considenaal 
worth the harvesting and the whole crop was a total loss. If the 
larval cells are veiy close to a joint they often (anise conspicuous knoiiS 
and the stem becomes much distorted. These swollen and distorted 
stems resemble very much the steins that have been injui'ed l>y L 
triticij hiit a careful examination will show that ihc cells ownir only in 
the leaf-sheath, tvhereas the larvae of /, tniici ar('. found in the* walls of 
the stem of the plant. , 

The larvae remain in the steins throughout the summer, fall and 
winter, and pupate in tlieir cells during April and May. Most of t ire 
adults issue in May and early Junen 

I have found Isomma mgimeohun only in the dry fariii region, L 
grande^ which occurs wdth it there, has ainuch wid(w distribution, htung 
found (.♦ominonly in the wheat fields in the irrigated distracts a^s w(^ll. 
In the well-tilled, well- irrigated fields, however, the injury that tire 
wheat straw worm does is not as important or noticeable as it is in i.he 
dry farm regions, ’where the loss of the young plants due to thc^ work of 
the first generation of larvm, and the hardened thickened walls of the 
stems, due to the presence of the summer brood of larvae, affects very 
seriously the quantity and quality of the yield of wheat. The effect 
of the work of this insect in the wheat fields in this state is similar to 
'the conditions described 'by Webster and Reeves in Circular 106 of 
Bureau of Entomology. 

' I have found, both in Utah and California, that if a very, young 
plant is attacked by the larvae of: the second generation it may 'bn 
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(Icistroycd or made to stool excessively, the effect being the same as 
produced by the work of the first generation of larvre in the earlier 
wiieat. 

A little later, but still early, infestation with L grande affects the 
height and size of the stem and the size of the head, iisualh' making the 
head small or very small. An early infestation of the highest or next 
to highest joint affects the size of the head but does not apprecialjly 
affect the height of the stem. Infestation of the third joint does not 
seem to affect the plant as seriously as infestations higher or lower made 
at approximately the same time. A very late infestation may occur 
in one or even in two or three joints without seriously affecting the 
stem or the head. 


NOTES ON RHOGAS TERMINALIS CRESS. 

{Hymeno'ptera , Braco n id w ) 

By W. E. Pennington, Scientific Assistant, Cereal and Forage Insect Investigations^ 

During the summer and fall of 1914 a very severe outbreak of Ctr- 
phis (Heliophila) unipuncia> Plaw. occurred at Hagerstown, McL This 
outbreak was carefully investigated by the force of the United States 
Entomological Laboratory located at that point. Incidental to this 
work several parasites of the insect were reared. This paper deals 
with the data collected on one of these parasites, Rhogas terminalis 
Cress. (Fig. 24a), and is presented at this time because it throws a 
little additional light on the phenomenon of parthenogenesis. 

During late September, October and early November, a large number 
of Cirpivis unip'imcia iarvie were collected from the field. These larvse 
were isolated i n tin salve boxes two inches in diameter and three quarters 
of an mall deep. As the larvte were isolated, the^" were arranged by 
acca^ssion numbers which were marked with wax pencil on the top of 
the l)ox. The cages were stored in galvanized iron trays (PI. 30), were 
examined daily and fresh food supplied when necessary. In this way 
tlie data was exact from the time of collection of the original host to 
the completion of the experiment. From this material the initial 
series of Rhogas terminalis for the following experiments was obtained. 

Table I gives the exact data relative to the emergence of the stock 
material 

The first note made at this Laborator^^ on Rhogas terminalis is dated 
August 7, 1914, on which date J. A. Hyslop collected nine adult fe« 

^My thanks are clue Mr. J. A. Hyslop for helpful suggestions and assistance in pre- 
paring the test and' furnishing the illustrations; for the' original adults making the 
(experiments possible, and for the 'Courtesies of full cooperation. 
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males and one male at the Laboratory trap light. Adults were eoliected 
throughout August, September and October by ottier iiieuibers caf the 
staii at the*, same light. 

In 1915 the adults first appeared in mid-April On hljirdi 3('l 
H. L. Parker collected a pupariuin in the held, from which an adult 
emerged in the Laboratory April 9. On April 17 he collected a pupa- 
riiini from which the adult had but recently emei’ged, and on the 27th 
an adult was taken at the trap light and a pair swept in an alfalfa held, 
zidiilts w'ere taken throughout May, June, July and August of 1915, so, 
with the 1914 data, it is evident that they are present in the held from 
mid- April to early November. 


Table No. 1 


No. 

Date of 
Collection 
of Larva 

Date Para- 
site Formed 
Puparium 

Date of 
Emergence 
of Adult 
Parasite 

Date of 
Death of Adult 
Parasite 

Sex of 
Parasite 

Duration of 
Puparium 
Stage in 
Days 

Length of 
Life of 
,\ciuU in 
Days 


1914 

19 U 

1914 







1 

Sept. 

22 

Sept. 

26 

Oct. 13 

Oct. 

13, 

1914 

Female 

17 

1 

2 

Sept. 

22 

Oct. 

2 

Oct. 19 

Nov, 

30, 

1914 

Female 

17 

43 

3 

Sept. 

22 

Oet. 

6 

Oet. 23 

Jan. 

6, 

1915 

Female 

17 

75 

4 

Oct. 

2 

Oct. 

G 

Oct. 24 

Nov. 

30, 

1914 

Female 

18 

37 

5 

Sept. 

23 

Oet. 

S 

Oct. 31 

Nov. 

27, 

1914 

Female 

23 

27 

6 1 

Sept. 

20 

Oct. 

13 

i Nov. 11 

Jan. 

19, 

1915 

Female 

29 

09 

7 

Oct, 

2 

Oct. 

13 

1 Nov. 7 

Nov. 

7, 

1914 

Female 

25 

1 

8 j 

Oct. 


Oet. 

19 

Nov. 19 

Jail. 

n, 

1915 

Female 

31 

47 

9 1 

Oet. 

2 

Oet. 

19 

Nov. 17 


? 


r 

29 


10 

Oct. 

2 

Oct. 

19 

Nov. 19 

Jan. 

27, 

1915 

Female 


09 

11 i 

Oct. 

20 

Oct. 

23 

Nov. 19 

Jan. 

27, 

1915 

Female 

2'7 

09 

12 



Oct. 

26 

Nov. 20 

Jan. 

4, 

1915 

Female 

25 

45 

13 

i 

Nov. 

10 

Nov. 

16 

Nov. 27 

Dec. 

8, 

1914 

Male 

25 

45 


* Escaped, 


Numbers 1 to 7 w^ere kept under practically normal held conditions, 
as to temperature, in a cold cellar. Numbers 8 to 13 inclusive were 
kept in the same cellar until the middle of November when they were 
removed to a heated room for the experiments which followed. All host 
larvae used, in these experiments, after obtaining the original parasite 
from a larva collected in the held, were reared from eggs laid in the 
Laboratory by moths w^hich were themselves reared and mated in 
confinement. The host larvae on hatching -were isolated in the salve 
box cages and given accession numbers. It was found advantageous 
to place a piece of moist blotting paper in each box for the first two 
instars as dessication rapidly destroyed the very young larvae. By 
this method of proce^lure the exact age of every host larva exposed to 
a parasite was known and the possiblity of previous infestation by 
parasites precluded. 




Apparatus used in liliogas tarminalis experiments: a. Galvanized iron tray holding 40 salve 
boxes; h, rack holding Doten cages; c. filing S 3 ^stera unit, for notes; d. Innoeular niieroscope. 
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The adult parasites were transferred to separate cages adapted from 
tiie cage described by DoteiT (PL 30). A small piece of sponge soaked 
with honey water was put in daily. This liquid seemed a satisfactory 
food, so no other was tided. 



Bdg. 24, Rhogas terminalis Cress.: a, adult; b, egg; c. pupariuin. 


Into each of these cages the Cirphis larvse were placed, one at a 
time. All relations between the parasite and its host were then care- 
fully observed and recorded, the larva removed to its own cage, and the 
appearance and emergence of the subsequent parasite noted. 

This parasite copulates immediately on emerging. The male, when 
the presence of a female is perceived, shows evident excitement by 


^Doten, S. B., University of Nevada, Tech. Bui 78, Sept., 1911. 
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vibrating the wings and aiitenine. He very deliberately approatdies 
the female and immediately copulateSj the operation takitig but al)oiit 
one niiniite. During copulation the male rapidl.y ]!K)V(\s tlie liead, 
tapping the raised antenme of the female with his own,- she? reinaiiiiDg 
still ill every member. 

Oviposition rapidly follows copulation and is extremely rigorous. 
The female on locating a host larva raises with the fore legs the anterior 
part of her body^ thrusts forward the abdomen between the legs and 
advances to striking distance. The strike is very rapid, the pai-asite 
rushing upon its host and inserting the ovipositor within a fraction of a 
second. The host resists. It bites, exudes a dark fluid from the 
mouth and squirms violently. Often the parasite will withdraw from 
its struggling host, but in a couple of seconds resumes its attack. It 
is possible that a deadening sting is inflicted with the first strike, and 
then oviposition is effected. 

The egg (Fig. 246) is elongate oval with the sides nearly parallel, 
the surface is finely rugose, and the color is glistening white semi- 
translucent. The egg measures .18 mm, in length and .09 mm. in 
diameter. 

The pupariiim (Fig. 24c), as is the case with many species in this 
genus, is made of the transformed and reinforced larval skin of the 
host. The shape is fusiform wdth the ventral surface flattened and 
affixed to the object on which it rests by a black viscid exudation, the 
surface is turgid almost obliterating the segmentation of the host larval 
skin, the color is deep rufous brown to black. The length averages 
9 mm. and diameter, 3 mm. The adult parasite emerges by gnawing 
an irregular hole caudad in the dorsum of the host skin. 

For convenience in referring to the original mother-parasites, the 
females with which we began the experiments will bo called “ U,h(4g{is 
2/’ etc., and on up to “Rhogas KT’ (Table I). All foregoing data reda- 
tive to these parent females is to be had from this tabic*. 

To ‘Dl-hogas 2,'"’ larvae were exposed on November 15 and 23 respea*- 
tively. Puparia of offspring parasites appeared from tlH,*se larvte 
November 30 and December 14 respectively, giving 15 days for t.lie egg 
and larval period (up to formation of piiparium) of the parasite in the 
'first case and 21 days in the latter case. Adults emerged December 24 
and 29 respectively. Both were males. No male was brought near 
this female, and therefore these offspring were produced parthenogenet- 
ically. 

^'Rhogas ^3,” being unmated, was placed in a Doten cage and a host 
larva put in on November 17. It was immediately stung by parasitb 
and then removed. A parasite appeared from. This host larva on 
^ December 9, the adult male emerging on ■ December ,2& likewise, 
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this fcHiiale oviposited in a host larva on December 10, the piipariuin 
being* [oriiied on Deecunber 31, the adult male emerging on JaniiarA” 14, 
1915. On December 4, after a male had been placed with this female, 
l)rii no copiiiaiion observed, although the pair was carefully watched, 
the female oviposited in a larva. The larva was removed to its private 
cage and the offspring appeaj‘ed and formed pupaiiuin on December 
24. The adult emerged on January 9 and was a female. 

From ‘‘ Rhogas 4’’ were reared five males parthenogenetically. 

From ‘Odhogas 5’’ were reared five males partlienogeneticall 3 o 

From “'Rhogas 6” were reared four males and one female. T}vo of 
these males were reared from eggs deposited in larvie before placing 
“ Rhogas 6“’ with a male. After introducing a male into the cage, and 
noting copulation, this female deposited eggs which i*csulted in the 
production of one female and two males. 

From “Rhogas 8/’ unmated, was reared one male parthenogeiiet- 
ically. 

From “Rhogas 10,” unmated, was reared one male parthenogenet- 
ically. 

From “Rhogas 11,” umnated, were reared two males partheno- 
gQiietically. 

From “Rhogas 12,” unmated, were reared two males partheno- 
genetically. 

A total of 27 successful ovipositions occurred under artificial condi- 
tions. 

The earlier stages of these for both males and females are similar 
in duration. The egg and larval period, up to time of formation of 
the puparium, for both sexes averages 19.1 days. The piiparium 
stage averages 16.7 days, while the length of life of the adult parasites, 
under artificial conditions, varied remarkably l)etween the two sexes. 
Males lived on an average 16.5 days, while the females averaged 32.5 
days, the longest lived female surviving 75 the longest lived 

male, 35 days. 

Temperature played an important part in the development and 
emergence of adults after the puparium had been formed. A cool 
period of a few days continuation would apparently interfere with the 
normal activities and the adult would be delayed in emerging. 

It is interesting to note the sex of the offspring of parthenogenetic 
females as compared to that of offspring of normall}" mated females. 
Only males were produced from eggs deposited parthenogenetically. 
The one apparent exception in the case of “Rhogas 3” being doubtful 
as to whether or not copulation took place between the female parent 
and f.he male to which she was exposed. From mated females, off-' 
spring of both sexes were .produced. The rule that females 'alone ,are 
"2 
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produced from fertilized eggs is still tenable, despite tlie appa-rent (hio- 
tradictioii in case of number 6^ for it is possible thai. ail I'ggs laid b}'" a 
pregnant female are not supplied with speriTiai,ozoa,. 

, The female Rliogas oviposits, under laboj'atory conditions, in 
larvae of the second and third instar: the parasite^- piipa,riiim is ioi'incd 
wdien the host larva has reached the fourth or fifth instar. 

Conclusions to be drawn from this experiment are as follows: 

1. There are probably four complete generations of Rhogas term- 
incilis ill this region, with a maximum possibility of six generations per 
year. 

2. The parasite hibernates in the pupariiim stage. 

3. The females are nearly twice as long-lived as the males. 

4. The parasite is present throughout the entire active season of its 
host. 

5. The parasite oviposits only in second and third iiistar host larvae. 

6. Eggs are laid within the host. 

7. Parthenogenetically, males only are produced. 

8. Mated females produce both males and females, the latter, how- 
ever, are decidedly predominant. 


INVESTIGATION AND INSTRUCTION IN BEEKEEPING^ 

By Morley Pettit, Provincial Apiarist, Guelph, Ontario 

It is the first duty of an investigator and instructor in Apiculture to 
establish his reason for existence. This was done in the waiter’s first 
annual report as Lecturer in Apiculture at the Ontario Agricultural 
College, published in the annual report of that College for 1909, as 
follows: ; 

Beekeeping is one of the most pleasant, healthful, and |)rofita,ble 
of rural occupations. . . . 

large percentage of beekeepers fail from la<‘k of good imuuige- 
meiit. This can be overcome only by education and training. Majiy 
a one owes success to early training received in the apiary of* an ex- 
perienced apiarist. Add to this training a scientific college course in 
the miderlying principles of apiculture and you have greatly increased 
possibilities for success. 

“ To obtain ariintelligent idea of the subject the underlying principles 
of bee nature must be mastered. Bees are not domesticated in the 
same sense as farm animals. They are simply wild insects indiiced'to 

'^Tliis and the following three papers were read at a meeting of Instructors and 
Investigators in Apiculture held at the last annual meeting of the American Abso- 
eiatioii o! Economic Entomologists. 
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dwell near oiir homes by being provided with conditions most suited to 
their comfort and prosperity. It has been the purpose of the lecture 
course. to describe these conditions, to give an outline of fac*ts with 
which, ever}' l^eekeeper must be acquainted. 

It is the purpose of beekeeping invevstigation to determine the prin- 
ciples of - bee nature and of instruction to convey them along with 
methods of their application to the student. From 1909 to the present j 
it-''has been the writer’s purpose, as yet realized to a very limited ex™ ' 
tent, to make it ‘‘possible to look to the graduating classes of the 
Ontario Agricultural College, for valuable assistants and foremen of 
apiaries, trained inspectors of apiaries, queen breeders, lecturers, 
experimelitaiists and experts in all lines of beekeeping.’’ 

1. Investigations in Apiculture 

The problems of investigation proposed in that first report were the 
following: 

Wintering bees; the prevention of swarming; preparation of honey 
for sale and the marketing of it; the production of commercial beeswmx: 
the control of the mating of queens; the influence of w^eather condi- 
tions on the working of bees and the nectar secretion of flowers; the 
comb building of bees, including the use the}" make of comb foundation; 
the separation of the ivax and hone}^ contained in cappings without 
injury to the honey ; the testing of appliances offered for sale by dealers; 
the testing of queens sold by commercial queen breeders; problems 
connected with bee diseases. 

Most of these problems are as yet almost untouched, owing partly to 
a lack of equipment, and mostly to the pressure of executive work and 
teaching. By attention to the well known essentials wm are able to 
winter bees and prevent swarming with more than average success. 
Successful methods of packing and marketing honey have been in- 
vestigated and reported on from time to time. Various methods of 
rendering beeswax from old combs and refuse have been tested. An 
(‘Xpc.rhiient conducted by C. P. Gillette of Colorado, some years ago, to 
tieterrninc the amoimt of wax from foundation used in the cell w^alis in 
comb building w"as repeated with similar results to those obtained in 
Colorado. Various capping melters on the market have been tested 
to (lisccwer some practical method of removing all the honey from the 
w"ax without injury to the honey from overheating or contact with the 
melted wax. During the season of 1915, honey crop of' about 20,000 
pounds of honey was extracted in a commercial apiary using the Peter- 
son Capping Melter with good success. This device has a flat surface 
heated by hot water and slanted to rim off the mixture as soon as the 
wax is partly liquefied. A gravity separator removes the honey quickly 
from the wax. Queens sold by a number of queen breeders have been 
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tested cooperatively hy different heekeepers in Oid^jirio inuler the 
writer’s direction. These tests have been made with partihailar rid- 
ereiice to resistance to European Foul,l')rood. Th(‘ ix'suH.s liave iuHOi 
published \)y the Ontario Depa.rtnuuit of Agri(*uUuri‘ in a hurKdiii 
entitled ‘‘Some Results of C/obperativi' l*]xperinieiiis on Races of lhM\s 
to Determine Their Po’wer to Resist European Foulhi’ood.” 

‘'"The conclusion reached by the writei' with rcf('rcii(*e to ra(‘es and 
strains of bees is that resistance is more a inattei* of vi«:or thaji of race 
or strain. Results of tests show, howevei-, that common black bees 
are exceedingly poor resisters, and that Caruiolans are not gimcnailly 
as. good as Italians. . . . Evidence in favor of leaflnn-i'olonMl 

Italians is perhaps stronger than that for the yellower strains. 

''Bo far as it can be seen by the careful observer who is not a bacti'- 
rioiogist, the disease diminishes in virulence after it lias l)een in a partic- 
ular locality for a few'- years. It is also true that the resistance of tlu^‘ 
bees increases as a result of natural selection or tsurvival of the fitt.(\st.' 
Chi the other hand, apiaries previously Italianized and carefully watcln^d 
when the disease arrives are not so badly affected. ” 

2. College Instruction in Apiculture 

(a) With Lfong Course Students. 

This consists of twenty-five lectures and a few laboratory periods 
compulsory with all first-year students. The work is based on a text- 
book, — “Langstroth on the Honey Bee, ” revised byDadant. While 
not entirely fulfilling the writer’s ideas of a college text-book, tliis 
has perhaps been the best on the market. A change will likely be 
made to “ Beekeeping by Phillips. 

ery little attention is given to the biology of the I)ee. The temdung 
of evolution, morphology and physiology, while important, is h‘ft 
largely to the biologist. A brief survey of ext.ernai anatomy a.nd of ilu^ 
systems of nutritiorp respiration and reproduction is sufficimrt to call 
attention to the organs and processes of interest to th(^ beek(X'‘pc‘r. 
Enough development is given to explain the lifc-liistory of eacdi of the 
casts. Pathology and hygiene of the apiary arc also importtiid.. 

Our main business, however, is to teach bee psychology, imduding 
behavior. On a knowledge, conscious or subconscious, of tliis, all 
.successful bee management mste. It has usually been acciuiital by 
years of ■ experience punctuated by heavy losses. To collecd:, (*la>ssify, 
increase and transmit this knowledge is the task which confronts us. 
It is not a light one. 

It is much easier to describe, for instance, a method of introducing 
queens 'than the principles of bee psychology on which' all queen in- 
. troduction, must be based* But the student who is not taught these 
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principles must learn them liy the successes and failures of many 
experiineiits. 

Th(‘ extmit t-o which the teacher may abstract principles from meth- 
ods will depend on his own knowledge and on the previous mental 
training of Ids class. 

It is a very important part of our work to secure a status for the 
siil)ject in agri cultural colleges, and it is gratifying that the deadly in- 
difference if not open ridicule to -which it has been subjected in times 
past is being overcome, although there is room for a great deal of 
improvement yet. 

We consider it a great advantage at the O. A. C. that the subject 
is compulsory with all first-year students. It gives every student an 
opportunity to learn something about it. Those who become intei-- 
ested are as far as possible given work in the Apiculture Department, 
or positions are secured for them with successful beekeepers for the 
ensuing summer vacation. 

In the second year evei*}^ student of the college has a thesis to -write 
and he may choose a beekeeping subject. Those w’-hose interest 
continues are given more important work the second vacation, perhaps 
as inspectors of apiaries. This is continued in the third-year vacation^ 
pind ilwy are advised to take the biology option and wiite their gradua- 
tion thesis on a l)eekeeping subject. 

So far our efforts to secure a larger place on the curriculum for 
Apiculture have been without avail, and as there are no elective sub- 
jects, except the main divisions called "‘options'^ in the graduating 
year, the difficulty of getting a new" subject on the junior years is greater 
than it is in colleges where electives are common throughout the course. 

Two men have already graduated as Apiculture specialists in the 
Iliology 0|)ti()n, and have gone immediately to good positions. The 
increasing dc^mand for men with this sort of training will doubtless 
(‘otupel our college autliorities to give us a proper place at an early date. 

( b) With Rhort Course Students. 

Tlie Cntnrio Agricultural Ckillege has no general short courses, but 
lias sliort coursCvS for different subjects such as dairying, poultry, 
beekeeping, etc. In the Beekeeping Short Course, we aim to cover 
practically the same ground as with the long course students; the 
difference being that the lectures are given consecutively six or seven 
each day for a period of two weeks, and the services of instructors 
from other colleges, also successful inspectors of apiaries in Ontario, 
ai'e secured to lighten the labors of the Provincial Apiarist. 

Printed programs are prepared and mailed to a large number of 
heciceepers and others who, will be interested. The attendance varies 
from fifty to one hundred, depending largely on the nature of the pre- 
vious honey season. 
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(c) The Students' Apiculture Club meets every two weeks during 
the term, and is axldrcvssed on practical topics by succossrul ].)cektH^‘pei>‘. 
Occasionally such prominent men as Dr. Phillips^ Dr. (iJatcvs, hfr. 
Dadant or iMr. Root are secured, and their lectures add luiicii 1m tine 
interest of the club. 

(d) Extension Work. 

Local short courses have not been undertaken, although they would 
dou])tless be valuable. Bee institutes in winter have been found quite 
successful in some districts. They give better results than ])oe lectures 
at general farmers’ institutes. Quite a number of lectures on beekeef)- 
iiiguire given at local agricultural short courses held by district rep- 
resentatives. IXIaiiy of the twenty-six county beekeepers’ associa,- 
tions request and receive lecturers at our expense. The most po|)iila!’ 
form of extension work is the summer apiary demonstration. Of those 
we held 60 in 1915, with a total attendance of 1,910 persons, an average 
of 32. Most beekeepers like to be shown as -well as told. These 
demonstrations are arranged and advertised from the office of the 
Provincial Apiarist. Form post-cards and letters are used, also a list 
of about 8,000 beekeepers arranged geographically, an addressing 
inaciiine, stamp affixer, envelope sealer, and whatever other office 
devices are available. 

Demonstration apiaries have been recommended, but so far have 
not been tried in Ontario. These would be particularly valual)lc in 
districts wdiere beekeepers have become discouraged through European 
Foulbrood. They would need to be managed in series by a man witli 
motor cycle or light motor car. 

Demonstrations and educational exhibits at fairs and on 
Fanning Special Trains have been conducted to a limited extemt. 
They are valuable in calling public attention to l)eekeepiiig, also to tli(‘ 
use of honey, but for educating beekeepers tln^niselves, i'.hey are not 
worth nearly so much as the apiary demonstrations. 

■ Not much need be said on correspondence and publications. Tliest* 
are conducted along the usual line. During 1915 a'L)out 7,000 kd-tcu'S 
and reports were received and 5,000 sent out. During the yca,r 43,070 
circular letters, report forms, and cards advertising demonstrations 
ivere sent out to Ontario beekeepers. We are using the mails to hclj) 
take the Ontario Agricultural College to the beekeepers of Ontario, 
and the many kind letters received show that most of them apprechite 
it very much. 

The Apiculture Division of the Experimental Union is really a part 
of our Extension AVork. Early in the year circulars are sent to the 
complete list of beekeepers offering them a list of experiments, in- 
cluding methods of management and appliances to be tested, also ; a 
form on which' they' can make application for any one, of the experi- 
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ments^ they wish to test. On receipt of the application properly 
filled out, the material for ihe ex])eriinciit recpiested is sent, also a form 
on which the i*esults can lie reported. These results are collected at 
the end of the staison, tabulated and summarized for a report. 

li, will be seen that the educational value to the experimenter who 
tests some successful method of management under our direction, is 
even gi'eater than the information gathered from his report, although 
that has a real value as well. 

The Oppositiox of Beekeepeks to Apicultiteal Education 

This is met with to a limited extent from older men, the claims being : 

(a) That it will make more beekeepers and crowd the pasturage. 

(b) That the increased number of amateur beekeepers will increase 
the disease menace. 

(c) That an increased production of honey will lower the price and 
reduce the profits. 

These objections may be answered as follows: 

(a) Vast areas of bee pasturage are at present unoccupied. Any 
crowding which now occurs is due to the example of successful bee- 
keepers. Instructors should carefully warn against over-stocking. 

(b) -Educated amateurs will reduce rather than increase the disease 
menace. 

(c) An increased production with proper distribution and advertising 
would so develop consumption of honey that it would become a staple 
with advancing prices. Incidentally education would greatly lower the 
cost of production. 

In Conclusion 

It is our business to study bees, their biology, psychology, activities 
and products, and their relation to climate; also honey flora and 
nectar secretion and their relation to climate and soils. Incidentally 
we must study system, efficiency and economics. 

It is our biLsiness to transmit to the best of our abilit}*' the results of 
these investigations, so that we may have the satisfaction of seeing, 
if not two l)ees where one grew before, at least an increase in the sum of 
enjoyment and p!*ofit in this most enjoyable of pursuits. 


BEE WORK AT THE CANADIAN GOVERNMENT 
EXPERIMENTAL FARMS 
By F. W, L. Sladen, Apiarisij Central Experimenlal Farm^ Ottawa 

In the Dominion Department of Agriculture bee culture experiments 
were started in 1891 under the Division of Entomology , and Botany 
of the Experimental Farms Branch, with two colonies at the Experi- 
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mental Farm at Brandon. Man. In the autumn of 1893 an experi- 
iiieiital apiary was instituted at the Cetitral Experimental Farm at 
Ottawa, and My. John Fixter, who was tlieii farm foreman, was piaeccl 
in ciiai’ge of it. In the autumn of 1912 Mr, F. W. L. Rladeii was ap- 
pointed Assistant Entomologist for Apiculture ii\ the Division of 
Eiitoinology and, when on April 1, 1914, this Division became a separate 
branch of the Department of Agriculture, the bee experimental work 
became a separate Division of the Experimental Farms Branch. 

The xvork undertaken by the Bee Division is entirely experimental 
and consists (1) of experimental work at the OentTal Farm, Ottaxva, 
and (2) experimental work at the Branch Experioiental Farms. 

Bees are now- kept on thirteen of the Dominion EKperimeiital Farms. 
Usually the man in charge of the poultry looks after the bees. We 
find that it is necessary for him to examine the colonies on a certain day 
eveiy w^eek during the swarming season. It has been, demonstrated 
that bees can be kept profitabl}- at all of thc^se Farms, although at 
Nappaii ill Nova Scotia the wintering problem has been found some- 
W'hat difficult, both on account of unwholesome stores gathered b}" the 
bees and the long xvinter with its sudden ehaiiges in temperature. 
The principal work is now, therefore, investigating the sources of 
honey, its quantity, quality and period of production , variation from 
year to year; etc., the object being to give, eventually, reliable iiifonna- 
tion as to the profitableness of beekeeping for beekeepers xvho dwell 
or settle in the regions served by the different Faniis, xvhich cover al- 
most the xvhole of the settled parts of Canada. Hives are kept on 
scales and the dail}’ weights recorded. When suhstaiitial increases in 
weight are noted, investigations are made in the field to discover the 
source of the nectar. Samples of the honey are taken from the supers 
fro:n time to time. It is being recognized that niiieli of this xvork will 
have to l:)e done in summer out-apiaries situated at some distance from 
the Farms, and this developinent was begun this year on sex^eral of 
the Farms. Some iiiterestiiig results have alueady been obtained at 
some of the Experimental Farms, for instance, alfalfa has proved a 
valuable source of lioiiey in Southern Alberta. 

The best kind of winter and spring protection required to produce 
good results, and the best methods of spring and siiniiner management 
and of swarm control at each Farm, are also being experimentally 
investigated. 

The Branch Farm apiaries report to the Central Experimental 
Farm' three times a year— in spring, summer and autumn— on forms 
ill which a number of questions are asked. This year simple forms for 
a weekly report during the active season when swarming is, possible 
have .been .started. , On these forms are asked the condition of each 
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colony and what steps have been taken to control swarming, and they 
are mailed to the Central Farm the day after the weekly examination 
of the colonies is made. 

At the Central Farm the principal prolilems that are being investi- 
gated are swarm control, lioth liy lireeding and b^' manipulation, and 
wintering, both out-of-doors and in the cellar. Summer oiit-apiaries^ 
are also being established in places where different natural conditions 
are found such as swamps and sandy plains, so as to investigate the 
sources of lionet' there and to ascertain its quality and quaiititjy and 
the botanical names of the plants yielding it, and also to investigate 
the conditions under which they yield. A honey plant herbarium and 
honey museum are being started. About fifty colonies are kept at the 
Central Farm, and an average annual crop of between 2,000 and 3,000 
pounds of honey has lieen obtained from it in recent years. 

An apiciiltiiral building 27 feet by 32 feet with underground base- 
ment, containing three bee cellars, is now in course of construction at 
the Central Experimental Farm, and will, it is expected, be ready for 
occupation in January. Arrangements are being made to have the 
temperature, humidity and ventilation in the three bee cellars under 
artificial control. 

(3ne of the functions of the apiaries at the Branch Farms is the supply 
of bees in observation hives to a large number of fairs to which the 
Dominion Experimental Farms send exhibits. These observation hives 
contain one Laiigstroth frame with brood and honey with the adhering 
bees and thi’ee sections or a shallow frame, containing honey, on top^, 
l)etwe<ni sheets of glass, 


THE PURPOSE OF COLLEGE BEEKEEPING 

By E. F. Phillips, Bureau of Entomology^ Washington, D. C. 

The teaching of beekeeping in agricultural colleges is relatively new* 
While the work has been sporadically included in such courses for 
many years, no serious attempt was made to give a constructive bal- 
anced course until within the last decade. The increase in 'this work 
is highly encouraging but that there are problems to be settled is evi- 
dent from the desirability of this meeting. It may be assumed that the 
college authoiities do not know definitely what sort of course should 
be given in so specialized a subject, and it is auspicious that the in- 
striietors in this subject have realized the desirability of a conference. 
Not being engaged in teaching, I shall not presume to give advice as 
to the details of the course. It may be an advantage to view the prob- 
lem from the outside and todook at it from the standpoint of the needs 
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of tlic ],)eFkeepiiig industno from which point of view a right 

to sugge.^t. 

Little need he said (.)f the malign a iicc of an over-caitliusiastie pi'cs- 
eiitatioii of the possibilities of beekeeping. The l)ooiiiiiig of the 
industry is detrimental to those induced to take it up through false 
representation and it is perhaps even more harmful to the industry 
and to the institution that permits such a presentation. Beekeeping 
can readily be painted in too bright colors, even by telling nothing but 
the truth, but no presentation is honest which does not tell the whole 
truth. As the demand for beekeeping courses will prolxably increase 
more rapidly than the supply of qualified instructors, this is a danger 
which must possibly soon be faced. 

The beekeeping industry needs more of two classes of adherents: (1) 
the beekeeper who is interested in advancing the scientific phases of 
bee culture, and (2) the professional honey-producer. There are 
today more professionals than there are scientific beekeepers but the 
majority of the professionals are men above middle-age and there are 
few young men taking up the work. Beekeeping is too strenuous a 
business to depend on amateurs for its existence for, what with the 
brood diseases and lean years, the amateur is an unstable factor that 
does not make for permanence in the industry. It is easier to make 
professional beekeepers than it is to make scientific beekeepers for 
two reasons : the training is less exacting and the raw material is more 
plentiful. The advance of the industry depends chiefly on the work 
of scientific beekeepers, but its permanence and growth depend on 
commercial beekeepers. The amateur has little effect on beekeeping 
except on those who sell the beekeeper's requisites. 

There is opposition to the training of more beekeepers. As soon as 
this is mentioned, overproduction and overstocking are brought for- 
wai’d to overwhelm the suggestion. The industry can be inereavsed ten 
times before these things become serious for the nectar is availa!)le, 
the consuming public will purchase the products and the nature of tlie 
business justifies, the increase. We should not neglect our duty })e- 
cause of criticisms due to ungrounded and selfish fear. 

If commercial beekeeping should decline it would be useless for 
agricultural colleges to continue courses in beekeeping. Furthermore, 
the college authorities are justified in asking for results and unless the 
departments of beekeeping can produce commercial beekeepers there 
will be reason to look for a curtailment of funds for the work. A man 
teaching Greek is not supposed to pi’oduce Greeks, but in vocational 
training tangible results are ’expected. While some students take 
beekeeping for use in horticultural work, they add little to beekeeping 
and could." easily get what information they need elsewhere. Their 
problem would 'scarcely justify the giving of courses. 



AugUHt, ’161 PHILLIPS: PURPOSE OF COT.LEOK BEEKEEPIXf; 


4!5 


It is too ranch to expect the college teacliers of heekeepiiig to keep 
up the supply of professional beekeepers, for tlie relatively few wlio go 
to college are not all expecting to make beekeeping their life work. 
There must be some W'ay of reaching the majority who tlo not go to 
college and for this we must try ext.ension work. This is not the phase 
of beekeeping education that I desire to discuss at this time. But 
of those who do go to college there are some who are better fitted for 
beekeeping than for tmy other workj provided a fair living can be 
made from the business. Unless this is true, there is no hope for the 
future of the business. With the increased cost of the necessities of 
life and our transfer of foimier luxuries into the class of necessities, 
beekeeping must be made still more productive or the right type of 
men will not take it up. Formerly many a beekeeper lived on the 
products of 100 colonies; few would voluntaiily do that today. With 
a relative decrease in honey prices this becomes still more difficult. 

If beekeeping is properly practiced, it wfill produce an income more 
than adequate for the average American family. There are many 
beekeepers who are accomplishing this. If the majority of beekeepers 
are not making enough from their bees to keep a of the better 

class, this may be due either to ignorance of proper methods or inability 
to do the necessarj^ 'work. The chief deficiency is a failure to systema- 
tize the work. Many beekeepers are loaded down with non-essential 
details and miss the essentials; in fact most beekeepers fail to systema- 
tize their work until they are compelled to do so when they run out- 
yards. 

If this is a defect in the practice of the average beekeeper, this may 
well serve as a clue to the teacher. Beekeeping has been taught for so 
short a time that the courses are not standardized and it is often a 
pi’oblem what to omit or to include and especially what to emphasize. 
The beekeeping literature is full of “kinks’^ and “tricks of the tracle'^ 
but the work is not well analyzed and sjLstematized in our literature. 
Small -wonder then that the man assigned to give a course in bee- 
keeping often does not know wffiere to begin. Obviously this defect 
of our literature should be remedied for the sake of the practical bee- 
keeper even more than for the teacher and student. 

Every course in a college, whether vocational or strictly cultural, 
should have cultural value. The educational value of a course devoted 
to details of practice is very little unless the details are systematized 
and unless the reason for every step is made clear by a discussion of 
fundamental principles. A thoroughly practical course that is com- 
pletely systematized has fully as much' cultural value as the ^ courses 
which are avow^edly given for cultural benefits. 

The work' in a commercial apiary is simple, ^ not complex. It is 
only the confused beginner who manipulates' excessively and. 'does' 
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complex tilings. If four years is enough for medical training, siircdy 
in one year a bright boA' ought to be able to learn beekoe|')iiig as prac- 
ticed in coininerciai a]3iaries and be able to take caire of severrd hundred 
colonies. The l;)eekeeping course may not give ail the practice ii(‘(‘d(al 
because of the limited n umber of colonies usually availai)le, but tills 
can readily be overcome by a summer in a commercial a})im-y,, just 
as the medical student gets hospital experience. After this extensive 
beekeeping should be practiced. Of course not all beekeepers manage 
their apiaries coiTectly but a beekeeper producing comb-honey in out- 
apiaries is usually not far wrong. With the proper foundation, the 
student will be able to detect defe ts in practice. We have all seen 
men of less than average mental ability who have learned this work, 
so it is not exceptionally difficult. The old advice to begin with a few 
colonies and work up slowly is hue for amateurs l)ut does not make 
professionals. 

Are such results being accomplished in the college courses? It may 
be too soon to demand results but the purpose of the work seems not to 
be in this direction in all eases. If there is a remedy it lies in a read- 
justment of the work so that the fundamental principles are kRiriiech 
Then when it comes to practical work the essentials must be empha- 
sised while the non-essentials and petty details of individual systems 
of management are ruthlessly cut out. 

The teacher of beekeeping wall be tempted to give interesting things 
in the course, as gre all teachers. You will be tempted perhaps to 
overemphasize apparatus because of its availability for hdjoratory 
Avork. You will be frightened perhaps criticism of present bee- 
keepers against making more beekeepeis. Flow- ever, our industry 
and your positions depend on results and there is no wa}' to get these 
except through tln^, elimination of the unfit from the courses and the 
placing of emphasiKS on the two big things that the l)eekee|)C‘r does. 
This does not dec!‘easo the intei'cst in the work if properly presemted— 
quite the contrary. 

Beekeeping is usually’- part of the entomological w'ork of the colleges 
and this is probably the correct relation of the work to the other 
courses. In the work which we did in entomology there wris included 
considerable morphology and taxonomy. Whether this is the proiier 
emphasis for entomology is not for us to decide, but if one is tempted to 
follow these lines too closely in beekeeping courses there is reason to 
question whether the beekeeping course should largely duplicate work 
which is given in the regular entomological courses. Anatomy is some- 
thing wdiich makes a good beekeeper a better, broader man but prob- 
ably^ it does not make a beekeeper, for behavior is more closely allied 
,to practice than is structure. 
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Sinc-e insect behavior is not an important part of most courses in 
(Titomolog’v, there is good reason for giving this phase of bee life more 
tiiaii ordiiiai'v eniphasis. This is especially desirable in Anew of the 
fiindaiiiental necessity of such knowledge to the beekeeper. It is far 
more diffimiit to outline laboratory Avo]*k in behavioi* than in anatom\a 
but the teacher of !:>eekeeping has the acciimukited material from ex- 
periimce and investigation to suggestwork of this character. A serious 
difficulty is that your courses do not all run into the summer, but the 
winter eliisterj the bi'ood diseases, the development and care of the 
brood, wax secretion, effects of accumulated feces, responses to changes 
in tem|)eratiire, light and humidity arc all readily studied even in 
mid-winter, tince the wintering pi‘oblem is the most serious one 
which confronts the ])eekeeper you are justihed in giving this much 
attention. The greatest possible amount of manipulation of bees 
should be provided, even though you sacrifice colonies for this pur- 
pose. Then one or two periods may profitably be dcA^’oted to the 
study of apparatus and by the time these things are co\rered it will 
usuall)" be time for outdoor work, assuming that the course begins in 
mid-winter. 

It may reasonably l)e assumed that my suggestions are instigated 
by a feeling that ail the beekeeping courses are not up to the standard 
that I would set. While I have not had experience in teaching bee- 
keeping, I ncA^ertheless feel that by cooperation the present defects 
may be remedied. Several rather surprising experiences wnth former 
students of beekeeping in various sections of the country have induced 
me to say what I have said, but I prefer that my criticisms be taken 
as general, not specific. I trust that this first conference \yill be a 
step toAvard correcting deficiencies. 


THE BEEKEEPING WORK IN MASSACHUSETTS^ 

By Bchtox N. Gates, Associate Professor of Beekeeping, MassachuseUs Agricultural 

College, Amherst 

1 . Ina^estigation, under the Massachusetts Agricultural College 

Experiment Station. 

Experiments and investigation, theoretical and practical, are being 
carried on concerning bee diseases, color Ausion of bees, wintering and 
beeswax, together with minor investigations in other lines. 

2. College Instruction 

Tavo courses are offered regularly enrolled, four-year students. 
Entomology 8, Beekeeping, two lectures and one laboratory weekly 
during .the second semester. Elective, primarily for juniors but open^ 
to seniors. A text-book has not been assigned. 

^ Virtually an outline of the paper as* presented. 
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Eutonioiogy 10, Beekcc^ping. A course more advanced tliaii the 
previous one. designed piinia.riiy for seniors, but Juniors may elect it» 
One ieetui'e and one laboratory weekly during the second semester. 
This is virtualh' a seminar, hence no one text-book is used. 

For students of the Ten- Weeks’ Winter School. Two lectures and 
one laboratory period weekly, 

3, Extension Work 

The Extension work in Vjeekeeping has not been definitely provided 
for. It includes: 

An Itinerant School, meeting once in three years at Amherst, other- 
wise at various points in jMassaehusetts. When at Amherst the school 
is of two Aveeks’ duration, and has a staff of four to seven lecturers 
and demonstrators. Time devoted, a full day for five days each 
week. Plxciirsions and special demonstrations are arranged for Sat- 
urdays. 

Summer School. Ten lectures and laboratory practices are offered 
each year diiring summer school. 

Correspondence Course. A coiTespondence course is provided 
those who may elect it. Twelve lessons are offered, based on Mrs. 
Comstock'‘'s ‘"'How to Keep Bees.^^ 

Annually, during Farmers’ Week, a three da3^s’ convention is pro- 
vided. 

The College maintains an elaborate equipment Avhich is displayed 
under a large tent, at a limited number of agricultural fairs each season. 
It is probable that this equipment will include Jointly an apicultural 
display from the State Board of Agriculture. 

4, State Board oe Agriculture 

The inspection work of the state is carried on b.y three deputy in- 
spectors and one chief under the direction of the State Board of Agricul- 
ture, Also, the majority of the lectures and demonstrations at the 
meetings of tlie beekeepers’ societies and at their field days, are paid 
for from the funds of this Board. However the expenses of some 
grange and other lectures are borne by the institution before which 
they are given. Tlie State Board of Agriculture has a series of 
publications, now numbering ten, designated “Apiary Series.” 
Emergency and other demonstrations are held under the provisions 
of the Apiary Inspection Act. 

5, Other Work 

The Beekeeping Department of 'the College maintains a wax render- 
ing station and has handled enormous ^ quantities of raw material for 
the beekeepers of the locality. This has proven a pleasing feature 
of thenpicultural 'Service of the state. 
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It is the plan and purpose in directing the apieultural work of the 
state, to- iiiiih" or centralize it and in so far as possible to correlate it. 
Thus the College and State Board of Agriculture join in certain features 
of the work. This is desirable from the standpoint of eliminating 
duplication. 


THE COLUMBINE LEAF-MINER* 

By E. N. Cory, College Park, Md. 

Historical 

This insect was first described by Hardy in the Annals arid Magazine 
of Natural History, VoL 4, p. 385, 1849 (Second Series, No. 24), under 
the title '‘XL, on the Primrose leaf miner; with notice of a proposed 
new genus and characters of three species of Diptera, by Mr. James 
Harcly.^’ 

In this paper Mr. Hardy separates Phytomyza from Chroinatomyia 
on the basis of the shape of the pupa and the place of pupation, the 
latter pupating in the leaf. 

It is of interest to note that considerable credence was placed on the 
myth, that the coming of a flying serpent was forecast by the presence 
of the traceiy of the leaf -miner on the leaves. In the words of Hardy : 
'' A flying serpent will poison the air, w^hich becoming impure will cause 
the death of 19 out of 20 (people); and that the time will be known by 
this particular appearance on the leaves, which the pseudo prophet 
calls the reflection of the serpent.’^ 

Hardj^ records the insect as appearing first August 13. Very little 
biological data of value is recorded. 

Kaltenfaach records the insect in ''Die Pflanzenfeinde aus der Klasse 
der Iiisekten” 1872, p. 13, placing Pkyt.alhiceps Meig,, minmcula Gom. 
and ancholue Rob,-Des. in synonymy. He states that the larva'i begin 
to work in June following a winding course, ending in an enlarged spot 
and finally end their wanderings at the time of frost in the earth. 

In this country Dr. W. E. Britton, State Entomologist of Connecti- 
cut, w^as the first to record its presence, p. 145, Report of the Con- 
necticut Agricultural Experiment Station, 1894. 

Ill this account Dr. Britton described the larva as a footless grub 1-16 
inch ill length feeding in the parenchymatous tissues. The method 
of pupation, in the last larval skin, attached to the leaf is stated. 
Several broods are suggested, since the wmrk of the insect was observed 
from June 26 to frost. Destruction of the infested leaves is suggested 

' 1 Contribiitiott from the Maryland Agri'cnltiiral Experiment Station. 
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as a control measure. The insect was found in Aquilegia canarlensis. 
Two excellent figurCvS of the work of the larva in the leavers are shown. 

Tlie sul)stancc. of this article was published by Dir Britton in Garrkn 
•and Forest; Yol. YIII, 1895, p. 443, Fig. 61. In tills article the insect 
was noted from the middle of May to October 11. 

A brief note of the presence of the insect at Imvood, New Brunswick, 
N. J.y was published b 3 ^ S. Van R. Strong, Garden and Forest^ YoL X, 
1897, p. 278.' 

Aldrich’s Catalog of North American Diptera, under Phytomyra 
■aqidlegicc Hardy, notes the original description b}^ Haixh^ cited above; 
larva mines the leaves of Aquilegia vulgaris: also Coquiliett Bill. 10 
N. Ser. Div. 78, giving its distriliution as D. C., Conn.; larva mines in 
nasturtium and columbine. 

Cociuillett’s article published in 1898 records rearing eight adults 
from nasturtium, October 1884, others were reared Jul.y 1897, and he 
cites the rearing b 3 " Britton, 1894, who submitted his specimens to Air. 
Coquiliett for determination. Coquiliett stated that Phytomyza 
ancholice Rob. Des., placed in s^mon^miy by Kaltenbach, is also a pest 
of Aquiiegias. 

Aleiander, “S^mopsis of the Dipterous Groups Agromj^zina), Mil- 
ichiina^, Ochthiphiliiise and Geomyzinie,” Jour, N, F. Efit, Soc,, VoL 
XXI, No. 3, p. 271, records specimens from Illinois and Idaho in addi- 
tion to the other places recorded in this paper. 

Habit op the Laeva 

The columbine leaf-miner was first noticed in the larval stage on 
May 11, 1914, at the Maiyiand Experiment Station. These larvie 
pupated three days later. In view of our present knowledge of the 
life-histor}", the eggs must have been deposited on or about the first 
of May. 

The infestation was light but later spread to practically every plant 
at the Experiment Station in three widely separated localiticvS. 

The lower leaves are the first to be attacked, the first and second gen- 
erations confining their attentions almost ontirel^^ to them. Later the 
small leaves around the flower stalks ma\" become infested. 

The larval mine gradually widens out from the beginning taking a 
serpentine course, frequently crossing upon itself and ending iii a spot 
nearlj" |-inch in width. The mines are plainl}^ visible on the upper 
'.surface .as white lines but can be seen only by transmitted light in 
.examining the lower surface. ■ 

^ The author is, greatly indebted to Dr. Britton for transcriptions of the two 
articles in Garden ~md Forest, 
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PupsB on under side of columbine leaf. 


Badly infested columbine. 
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Usually not more than eight to ten larvai can be found in the three 
lobes of a leaf though in plants under breeding jars, as high as thirt}^- 
three larvae have succeeded in reaching the pupal stage in a single 
leaf. 

General Statement of Seasonal History 

Phijtomyza aquilegim Hardy hibernates in the pupal stage, the first 
adults appearing during the last of April and the first of May. These 
deposit eggs about the first of May. These eggs require nearty twice 
as long for their development as those of succeeding generations. The 
second generation appears about the 25th of May, completing its life 
cycle about one month later. From the beginning of the second gen- 
eration the broods overlap considerably, but a third generation devel- 
ops about the last of June. From that time on through July and 
August the parasites are numerous and it is extremel}?- difficult to 
find any unparasitized larvie. Moreover, it appears that during this 
time the adults cease to deposit as no new mines have been found 
during this time. The lack of infestation during the last of July and 
August may be due to the fact that very few new leaves are produced 
by the plants at this station after July 15, until the middle of Septem- 
ber. However, a fourth generation appears about the middle of 
September and winters in the pupal stage. 

The Egg 

The egg is oblong-oval, slightly larger at one end. It is translucent 
pale greenish white, sub-glossy and bears no surface markings. Length 
123. X 235. microns. 

The eggs are deposited in the under side of the leaves with the point 
sometimes directed almost at 90 degrees to the leaf surface and again 
they may be pushed into the tissues so far that they lie parallel with 
the leaf surfaces (Fig, 25a) . 

Before copulation or oviposition, the females feed, puncturing the 
leaves with their ovipositors in hundreds of places. The ovipositor is 
inserted on the upper side of the leaf and the body twisted on the 
ovipositor as an axis until the opening is quite large. The adult then 
backs away from the incision until the head comes over the opening, 
when she feeds on the exuding liquid. 

After feeding for a time the adults copulate for a period of 40 to 50 
minutes. Sometimes a female copulates a second time. They begin 
egg-laying very soon thereafter. 

The Larva 

The first stage larva is about 650 to 750 microns long when newly 
hatched. It is translucent and nearly hyaline, though showing some 
yellow bodies, apparently fat cells. The light brown chitinous mouth- 

3 ' ' , 
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part or "‘'rake''’ is prominent (Fig. 25b), The second day shows an 
iiicrea,se in size to 830 inicronSj the color remaining practically the same 
except that some of the yelloW' bodies have .disappeared. The size 
increases gradually until a point is reached when the larva attains a 



Fig. 25. Columbine leaf-miner: a, eggs; h, monthparts 
or c, larva; d, pupa. 


length of 1650 microns. The full grown larva is translucent, greenish 
when chlorophyl is present in the alimentary tract, hyaline at other 
times; segmentation is not distinct. .The chitinous mouthparts are 
dark brown to black and the tips of the spiracles light brown. There 
are two erect spiracles on the anterior segment and two larger 
widely divergent spiracles on the posterior segment. The spiracular 
opening presents from above, a double rosette appearance (Fig. 25c), 

The Puparium 

The puparium is nearly oval in outline viewed from the dorsal as- 
pect. Viewed from the side, the dorsal surface presents a considerable 
convexity, reaching its highest point at the middle segment. Ventral 
surface only slightly convex. Length 1250 to 1500 microns. The an- 
terior and posterior spiracles are at the extremities of short pedicles. 
Segmentation distinct (Fig. 25d.). 

The Adult 

It has been thought best to draw up a revision of the original de- 
scription by Hardy, since that is' in a publication not generally accessi- 
ble and the description is written in Latin. The present description 
varies only slightly from that of Hardy, particularly in regard to the 
coibr of the proboscis, which he refers to as white and the wungs 
which he describes as hyaline. ..... 

General color dark brown to black, especially on the dorsum. Length: from, tip 
of arista Ud ■ tip of 'Wing 2. S5' mm.; if 6m tip of arista to tip of abdomen 1,75 'mm. 
Front-yellow ‘around' ocelli, -shading' to. black, at' base' of ahtenniB. Two proclinate 
ocellar ’.bristles j tlwee orbital bristles^ two, pairs of verticals; oral, vibrissaj. short and 
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stout; TWO pairs of clorsocentrals; disc sparsely setose, two erect sciitellar bristles. 
Abdomen setose on lateral margins. Front concave, proboscis light yellow, palpi 
inconspicuous, black and globular. Cheeks 
light brown, inesonotiim shining black, pleu- 
ral sutures outlined with light yellow'. 

Wings iridescent, base of veins light yel- 
low to ivliite, halteres light, yellow' to w'hite. 

Abdomen black, legs brown, yellow'ish at 

joints. Venation as in Fig. 26. Ovipositor, . 

brown - ieai-ininer, wing. 



The Period of Incubation 

The length of time required for hatching of the egg varies with 
the different generations. Probably the temperature is the deter- 
mining factor. Eggs of the first generation require an average of 
5| days. Eggs of the second, third and fourth generations average 2 
days. Averages for the year are of no value. 

Length of Larval Stage 

The length of larval stage seems to be less dependent on temperature 
than the egg stage. This is shown by the fact that the longest larval 
period observed in May was 11 days while in June, 12 days was the 
longest, with an average for the two months, however, of 10.5 days, 
the same as the average for May. The principal limiting factor is a 
reduction of the food supply such as occurs when too many eggs have 
been deposited in a given leaf. Under such circumstances the length 
of the larval period may be reduced to six days. The normal average 
for all generations is 10.5 days. 

The Pupal Stage 

The larva emerges from a crescent-shaped cut on the under side of 
the leaf, remaining attached thereto. In only two instances have lar- 
vae been noticed pupating on the upper surface of the leaf. The pupal 
stage of the first and second generations occupy an average of 14 days. 
The third generation may take 19 days for the pupal stage, or, there 
may be a period of fBstivation lasting from the first week in June to 
the second week in September. The fourth generation winters over as 
pupa3 on and in the ground and the compost at the base of the plants. 

Puparia, sifted from the first half inch of soil beneath plants on 
March 3, gave adults and parasites on April 9, in-the insectary. The 
first individuals appeared out of doors on April 22. 

Parasites 

Thirteen species of parasites have been reared from the columbine 
leaf-minerJ As mentioned before,' they exert ,a 'decided influence^^at 

^ The author is greatly indebted to Mr. A, B. Gahan for the determination of the? 
parasites. ■ 
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certain times during the year but are not able to cope with the first 
brood. 

The parasites reared in greatest abundance were species of Clostero- 
cerus, especially C. tricinctus Ashm. Next in point of number was 
Closterocerm idahensis Gahaii. Nine specimens of Synipiesis agro- 
7nyzce Galiaiij nine specimens of Diaulmtis ptdchripes Crawford, seven 
specimens of Diaulmus begini Ashm., three specimens of Derostenus 
paripes Crawford, two specimens of Derostenus pictipes Crawford, and 
several specimens of Zagrammosoma umltilineata Ashm. were reared. 
In addition one Pleurotropis sp., one Aplnnreta sp., one Mymarid, four 
Ciirysocharis, probably C. parksi Crawrford and one Derostenus n. sp. 
were reared* 

Control 

Cultivation about the plants at any time after pupation of the last 
generation and before April 1 will undoubtedly reduce the chance of 
infestation. In one case, a flower bed at this Station was spaded over 
in early Alarch before freezing weather -was over. The columbines in 
this bed were entirely free from infestation by the first brood, though 
the previous year the infestation had been very severe. About 100 
feet from this bed another plot of columbines left uncultivated until 
May were badly infested by the first generation. Removal and de- 
struction of infested leaves in May before the infestation becomes gen- 
eral should control the depredations of the insect. No other food 
plants have been found though the nasturtium is recorded as a host 
by Coquillett. Repeated efforts to breed adults from mines in this 
plant have resulted in failure. The common miner of nasturtium 
-here appears to be another species. 


NOTES ON THE HABITS OF A DANGEROUS GENUS OF 

WEEVILS 

By W. Dwight Pieece, Bureau of Entomology, U, S. Department of Agriculiure 

Recently two species of European weevils belonging to the genus 
Polydrusus have been found in the United States. Four other species 
are apparently native or have been long established. This genus is 
composed of very destructive species in Europe and one of the imported 
species is already doing considerable damage in New York and Con- 
necticut. 

Because of the possibility of further importations in nurseiy stock 
the writer has gathered together the following notes on the habits of 
the various species of the genus and drawn up descriptions of the 
stages of one of the introduced species. 
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Genus Polydrusus Gerriiar 

This genus was described by Gerniar in 1817 {Mag. der. Ent., VoL 2, 
pp. 339-341) and has for its undaius Fabriciiis. designated by 

SchonlieiT in 182G. Sehonherr at this lime {Cure. Disp. Meth.) 
emended the name to Polijdrosiis, LeConte and Horn in 1876 de- 
scribed the genus Cyphonvlmns {Proc. Amer. Philos. Soc.. Yol. 15, p. 
105) with the type C. dorsalis Horn, which genus in the present con- 
ception of Polydriisus can only be accepted as a siiligenus. The genus 
belongs to the Family Bi'acli^nhinidie Bedel, Subfaniil}.' Psallidiiii® 
Pierce, Tribe Polydrusini Pierce. In Europe it is subdivided into 
quite a nuniber of subgenera which may ultimately be raised to generic 
rank if the habits of the species warrant it. Our American species 
have not been criticail}- studied with a view to correlating them with 
the European classification. 

Four species are apparently native of this country or have been long 
established. Two species have been recent 1}^ introduced and one of 
these is very injurious. 

PoLYDRUsus (Eustolus) impeessifrons G3dlenhal 
Imported Poplar Root Weevil 

This species is found in Europe on willow, especially Salix viminalis 
L., alder and hazelnut, and its vsniety flavovire7is Gyllenhal is recorded 
from aspen (Populus ircniula) and other trees of the genus Populus. 

According to Mr. P. J. Parrott, who is making .an exhaustive study 
of the habits of this weevil in New York: 

The beetle appears during the latter part of May and begins to oviposit immediately. 
The eggs are white in color and cylindrical in form. They are placed under loose 
bark, sucli as appears on the ends of broken branches or on stubs as the result of 
poor pruning, or in depressions or in -wounded branches and trunks covered by 
projecting bark or even among loose bud scales of dead wood. The eggs are deposited 
in iiTegular masses containing from twenty to eighty to an assemblage. Oviposition 
is most active during June. The newly hatched larvso drop to the ground and 
subsist on roots. They are known definitely to feed at the roots of willow, poplar 
and birch. Pupation takes place during early May of the following year. The 
beetles seem to be partial to willow, poplar and birch, but they feed on other plants 
among which may be listed apple and pear. Applications of arsenicals at first 
appearance of beetles affords efficient protection against the weevils. 

The adult beetle is covered with beautiful blue-green scales. The 
legs are reddish. The form is brought out very clearly in Mr. Brad- 
ford's drawing. 

In order to separate this species from another recent importation the 
following translation of the original description is given. 

Polydrusiis impressifrons Gyllenhal Schonherr^s Gen. et Sp. Cure., VoL 2, p. 140. 

Oblong, black, fuscous pubescent, densely clad above and beneath with green 
scales; antenn® and legs. pallid testaceous; rostrum very short; frons impressed'; 
femora mu tic; antennal scape reaching behind eyes; fimicular joints 3-7 obconicaL 
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Simila,r to P, flavipes, but smaller, pubescence shorter and fro ns more flattened, 
siibini|)ressecL Head rather large, subqiiadrate, punctulate, black, densely sriiiainose 
OTtii green scales; froiis between eyes lightly impressed, deep median piirictiire: 
eyes small, serniglobosc, brown; rostrum narrower than head and half a,s long, 
similarly squamoso. Antennai slender, pallid testaceous, hardly surpassing the base 
of the thorax. Thorax small, transverse, basally and apically truncate, somewhat 
rounded at sides, lightly convex on dorsum, lightl}?’ transversely impressed near liase 



and apex, punctulate, black, densely clad with green scales. Scutellum triangular, 
squainose. Elytra at base one-half wider than thorax; humeri elevated, almost 
rectangular; apices conjointly acuminate; six times as long as thorax, convex, subtly 
punctate-striate, interspaces broad, flat; black, covered with green scales mixed 
with short fuscous pubescence; interspaces sparsely and finely punctate. Body 
beneath punctulate, black, densely squamose. Legs rather short, pallid testax'eoiis, 
cinereo-pubescent; claws brown. 

Variety i3. Color of scales more splendid, fiavo-virescent. 

Variety 7. Color of scales coeruleo-virescent. ' ■ 

' Very careful drawings of the immature forms have been made by the 
writer,' to aid' in the field identification of ,the species. These’ are 
based on specimens furnished, by Mr. Parrott. . 
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-Creamy white with head slightly yellowish, but very little darker than 
the body, , Mandibles and edge of frons darker. Length 4-6 mm. Body bristling 
with long sette. 

Head deeply, triaiigulately, eniarginate at middle. Mandibles bluntly two- 
toothed. Margin between iabrum and clypeus (post-labrum Lyonet 1762) faint. 
Antenna} minute, ovoid. Maxillary palpi minute, two-jointed. Labium broad obtuse, 
rounded at sides, terminated by a thin ehitinoiis 



Fig. 28. Polydmsu8 impre$sifrons Gyll. 

Face of larva and dorsal aspect of larval head, 2^- Polydrmus impres-- 

sifrons Gyll. Side view of lar- 

, „ val head and ventral aspect of 

gular, with one pair of long, very fine setae. abdomen. 

Epicranium with three pair of fine setse along 
frontal suture and with two posterior sctse. 

Thorax and abdomen provided with many long seise. Spiracles indistinct. The 
last segment "is almost circular with the anal opening in the center and this is 
placed slightly in front of the apex of the abdomen. The next to the last segment 
has four long distant dorsal setse and four approximate finer ventral set®. 

Pupa. , The pupa is^ characterized especially by the broad twm-pronged apical 
segment. . ' ' , / 

Color creamy-white, eyes black. Length 4.6 to 5 mm',, breadth 1 ,25 mm . Bbrsaily 
and • laterally sparsely bristling with 'setigerbUs' tubercles. ' Beak short,' robust, 
enl.axged at mandibles, near median line with three pair of' set®. ''Eyes place4 
closer , together than width of beak. . Between,' and above each eye are four setm 



JOURNAL OF ECONOMIC ENTOMOLOGY 


[Voi. 9 


arranged in a curve equidistant from the eye. The head is also provided with one 
pair of dist.aiit sctre on %^ertcx. Antemnn geniculate, clavate and quite long. The 
tiiorax is dorsall3’' characterized with 
a I'nif'r of lateral veiy prominent 
setig-erous tubercles. On the front 
margin between these tubercles are 
two pair of small setie. A very fine 
hair also arises at the base of each 
large tubercle. About the middle 
are two distant setigerous tubercles 
which form with two siiblateral 
tubercles a semi-circle. Alcsotlio- 
rax between the elytra provided with 
two setigerous tubercles. Aleta- 
tliorax also provided with a pair of 
tubercles which are farther apart 
than those on the meso thorax. First 
seven abdominal segments with 
three pair of dorsal setigerous tub- 
ercles on each segment, arranged so 
that they make six longitudinal series 
of tubercles. In addition to these 
dorsal tubercles, each segment is 
provided laterally with several tub- 
ercles. Eighth dorsal segment with 
-only four tubercles. The ninth seg- 
ment is the apical segment dorsally. 

This is provided at its outer corners 
with two long inward curving pro- 
cesses which are semi-acute at apex. 

Ventrally the body is not provided 
■with tubercles nor setm except near 
the base of the sides of the ninth seg- 
ment, At these places are to he 
found the longest setae of the body. 

The arrangement of the ventral 
folds of the last segments is better 
described by means of the accom- Fig. 30. Ventral view of pupa of 
panying illustration, than can be impres^i/roits Gy 11., with enlargement of pds- 
stated in words. Each femur is terior extremity, 
apically armed with three sets®. 

PoLYBRUsus (Thomsoneonymxjs) sertceus Schaller 
Imported Fruit Bud Weevil 

This weevil is one of most recently discovered importations. Twm 
specimens have been examined which were collected in Marion Co., 
Indiana. In Italy this species is quite injurious as an adult to the 
buds and foliage of fruit trees, especially the pear, and is also found on 
plum, haMhorn {Cratmgus oxyacantha), beech, and dogwmod (Cornus 





August j ’16] 


PIERCE: HABITS OF POLYDRUSUS 


429- 


mas). ■ In Saxony it is common on willow (Bargagii/ p. 59) ; in France 
on liazeliiiitj oak and willow (Bedelp p. 242) ; also on aider, liazelniit. 
plum (Prnnus sptnosa L.), apple and beet (Kleine,*’' p. 104). 

The species is slender, and beautifully covered with green scales. 
It very closely resembles iaipressifrons. 

A technical description translated from Falirinus, follows: 

Pohjdnmis sericeus Schaller. Acta Hal., Vol. 1, p. 286; Gylienhal, Sclionlicrr’s 
Gen. et Sp. Cure., Yol. 2, pp. 14S, 149; Fakrseus, Schonlierr’s Gen. et Sp. Cure., 
Vol. 6, pt. 1, p. 450. 

Oblong, black; clad with rounded opaque green scales; antennte and legs pallid 
testaceous; beak longer, frons lightly canaliculate; elytra moderately punctate 
striate, interspaces flat; scape of antenna) attaining but not passing eyes, funicular 
joints 3-7 obconical. 

The Habits of Other Species in the Genera 

The records presented herewith are all that can be found concerning 
the habits of these destructive weevils. 

The notes indicate that they lay the eggs in masses, that the larvae 
seek their food, and that they feed on roots and pupate in the ground. 
The onl}” exception is cervinus^ reported to breed in leaf rolls. 

Polydrusus delicaiulus Horn occurs in lower California. 

Polydrusiis pemnsularis Horn also occurs in lower California. 

Polydrusns corsicus Tournier of Corsica feeds as an adult on the buds in various 
plants, especially the oaks {Quercus ilex and Q. suher ) . 

Polydrusus viridicolUs Baudi does considerable damage at times to the foliage and 
epidermis of new growth of ash (Fraxinas), Cytisus, the oak {Quercus cerris) and 
maple (Acer). The adults drop when disturbed (Bargagli, p. 60). 

Subgenus Cyphomimus Horn 

Polydrusus {Cyphoinimus) amcricanus Gylienhal {d,orsalis Horn) has been beaten 
from budding oak by Popenoe, found on the plum (Pi'tmus mryinica) by Jlilich, and 
collected on many bushes by Hamilton. Occurs in Ontario, New Y ork, West Virginia, 
Maryland, Ohio, Michigan, and Kansas. 

Polydrusus {Cyphomimus) ochreus Fall is common on scrub oak at Cloudcroft, 
New Mexico.’^ 

Subgenus Ch.®eodrys Duval 

Polydrusus (Chmrodrys) selifroris J. Duval of Europe lives on oak {Quercus ilex) 
(Bargagli, p. 59). 

Polydrusus (? Chesrodrys) moricei Pic of Europe was taken on young shoots of oak.^ 

Subgenus Metallites Oermar 

The insects of this subgenus live on Rosaca) and Amentacejn, particularly Quercus 
and Betula^ and some of them on Conifers. 

Polydrusus {Melalliies) impar Gozis {mollis Oermar) of Europe feeds as an adult 
on the young foliage of oak {Quercus suher L,), pines {Finns silvestris L., P. pinea)^ 


^Bargagli, P., Rassegna Biologica Rincofori Europei, 1883-8. 
-Bedel, Faime Basin Seine, 1888. 

TQeine, Ent. Blatter, 1910. 

Cockerell and Fall, Trans. Am. Ent. Soc., Vol. 33, 1907, p. 212. 
®Pic, L^Echange, 1903, Vol. 19, p. 123. 
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and fir (Bargagli, p. 56); spruee (Picea excelsa Lam.), larch {Ijirix europaea L.)j the 
fir {Abies pedlnaki D.-C.), and the oak (Quercus pednnculata Ehrh.) (Kleiiie, p. 103). 

Pohjdrimus {MeiaUlUs} atomarius Olivier {larici.s Chevrolat) of Europe feeds as 
an atiiilt on the leaves and buds of larch, pine and fir (Bargagli^ p. 56); Pinus silvestris 
L.j spruce (Picea excelsa Lam.j, fir ( Abies pcrtinata D.-C.), beech (Fag us), liom- 
beam (Carpin'us) , oak, and willow (Salix vlmirtaUs L.) (Ivleine, p. 102). 

Palydrusm (MetallUes) marginatus Stephens (fr/’a Olivier) of Europe is believed 
to breed in the dead roots of cedar iJimiperus communis L.). The adults feed on 
the foliage and buds of the oaks (Quercus rohur pcdunculata Ehrh., G. robur sessili- 
fiora Sal., Q. cerris L.j and Q. ilex L.), birch (Betula), cedar, beech, Erica axborea, 
Calluna vulgaris, aider (Alniis) and hazelnut (Corylus) (Bargagli, p. 56); and pine 
{Pinus silvestris Ij A (Ivleine). 

Polydrusus (MetalUles) parailelus Chevrolat has been found in Sardinia on the 
buds of Alriplex (Bargagli, p. 56). 

Polydrusus [MetalUles) eJegantidus Boheman {pisiacem Kiesemvetterl in Greece is 
found on Pislacia lerdiscus (Bargagli, p. 57). 

Polydrusus (df etalliies) pirazzolii Stierlin in Italy is found in May and June on oak 
and hornbeam (Bargagli, p. 57). 

Siibgenus Piezocnemes Chevrolat 

Polydrusus (Pieiocuenius) chaerodrysius Gredler of Europe lives on pine (Bargagli, 
p. 58). 

Subgenus Chlorodrosus Daniel 

Polydrusus (Chlorodrosus) aheilki Desbrochers in France lives on Pyrus torminalis 
(Bargagli, p. 57). 

Polydrusus (Chlorodrosus) amoerrus Germar occurs on blackberry (Ruhus viiisidma 
L.) (Kleine, p. 104) \R. idmiis, gooseberry (^^5c6-),and mountain ash (Sorbus aucuparia) 
(Scliaufuss,^ p. 1056). 

Subgenus EunrPNUS Thomson 

Polydrusus (Eudipnus) mollis Strom (^micans Fabricius) of Europe breeds in the 
ground and the adults feed on the foliage of beech (Bargagli, p. 58); hornbeam, 
hazelnut, beech, and willow (Bedel, p. 241); pine (Pinus cemhra L.), birch, oak 
{Quercus pedunculata Ehrh.), and apple (Kleine, p. 102). 

Polydrusus (.Eudipnus) cocciferw KiesenW'etter and its variety creUciis Kiesenwetter 
lives in Greece and Crete on Quercus coccifera (Bargagli, p. 49). 

Siibgenus Thomsoneonymus Desbrocliers 

Polydrusus (T'komsoneonymus) lateralis Gyllenhal of Europe lias been taken in 
June on beech (Bargagli). 

Subgenus Eustolus Thomson 

Polydrusus (Eusiolus) flavipes DeGeer of Europe feeds as adult on tender foliage 
of Geum urhanum, and alder (Bargagli, p. 58); alder {Altms glntinosa Gmrtn., and 
imarm D.«C,) and hazelnut (Kleine, p. 103). • 

Polydrusus (Eusioltis) chrysomela Olivier in Austria is found on ' 3'oung beech 
(Bargagli, p. 58); in France on, maritime Ghenopodiacetn (Bedel, p, 243); on birch 

(Kleine,' P' 10*^)- 

Polydrusus (Ettsiolus) confiuens Stephens occurs on various Geiiisteae (Sarothanmus, 
Genista, Ulex) (Bedel, p. 242).; Ulex europceus L., a>nd Genista sagUtalis (Kleine, p. 103). 

Polydrmim (Eustolus) cerrinm Linnseus of Europe is found in IMay and June on 
young branches of oak and birch, and is also found on beech (Bargagli, p. 57) ; on 
I oak '"and hazel (Bedel, p, 242)., The larvae breed in leaf i^olls in terminals sprigs on 

kSehaufusa,,' C. Calwer’s Kaferbuch, 1914. 
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birch (Belfila aJha L.) and oak; also occurs on hornbeam, hazel and Iru’cli {Larix 
europwa L.) (Kieine, p. 104). , 

PoIptlrih^NS (Eiistohls) cmn/iidis 77i,elanmtictus Clievrolafc is said by Boiiclie to breed 
in August in the tips of oak branches whore it cuts the leaves tc* hjnn an involucre. 
This record is questioned by other authors (Barga,gli. p. oT;. 

Polydrxsus {Eastolns) pilosus Oredler (jnclcmosiidas Chevrolatj of Europe occurs 
on horiibeaiii (Bargagli, p. 5S); on spruce (Pioea excelsa Lamp fjvleiiie, p. 103); 
on birch and beech (Schaiifuss;, p. 1057). 

Po!ydrti,'<iis (Eustolus) grueomaculalus Desbrochers in France lives on lieecli 
(Bargagli; p. 5S). 

Pfjlydriisus (Eiislohis) ruhi Stierlin occurs on Ruhns idaeus L. (KleinCj p. 103). 

Subgenus Polydrusus Germar 

Polydi'nsus pilosahis Chevrolat (viollis Boheman, villosnlus Chevrolat) of Europe 
feeds on the young foliage of oak and Pl7ms pinea (Bargagli, pp. 5S, 60). 

Prjhjdrusus Icucaspis Boheman {suturellus Chevrolat) in Corsica is found on elm 
(Bargagli, p. oSj. 

Polydnisiis iereticoUis DeGeer (nndala Fabriciiis) of Europe feeds on the foliage of 
alder, pine, lurch, hazelnut, and hornbeam (Bargagli, p. 59); also on beech, oaks 
iQuerciJS peduncuMa Elirh., and Q. sessiUfloi'a Lam.), fir (Picea excelsa) and pine 
{Pinus silvestris). 

Polydrusiis rujlcornis Bonsdorff ij/nlerymdUis Zetterstedt) of Europe feeds on the 
foliage of birch and pine {Pimis silvestris) in, July and August (Bargagli, p. 58) ; 
on hazel (Kieine, p. 104). 

Polijdrus'us picas Fabriciiis in Germany is found on young beech (Bargagli, p. 59). 

Polydrusas sparsm Gylienhal is found on oak in Germany, on alder (Almis glutinosa) 
ill Corsica, and on Rubus in Italy, and has been taken hibernating under bark of 
Plaiamis ormitalis (Bargagli, p. 59b 

Polydrustis prasiniis Olivier {planifrons Gylienhal) of Europe feeds on foliage of 
birch, Uriica and alder (Alnus incana) (Bargagli, p. 59); and on oak (Bedel, p. 243). 

Polydniaiis hrevicollis Desbrochers in Italy is found on plum {Prmim spinosa) 
(Bargagli, p. 57). 

Polydr lisns irUlosidus Chevrolat is rarely found in Spain in a forest of Pinm pinea 
(Bargagli, p. '60j. . 

Subgenus TYLODRUstJS Stierlin 

Poly drums (Tylodrusus) pterygomaUs Boheman (pierygomalicus Boheman) of 
Europe is found on hawthoim, willow and cherry (Bedel, p. 244); on birch, hazelnut 
and beech (Kieine, p. 104). 

Polydnisns {Tylodrusus) cormeus Germar of Europe is found on willow (Bedel, 
p« 244} and on birch (Schaufuss, p. 1057). 


NOTES OK ANASA ANDRESII GUER., AN ENEMY , OF 

CUCURBITS b 

By Thos. H. Jokes, Entomological Assistant) Truck Crop arid Stored Product Insect 
Imwstigatmis, Bureau of Entomology^ United States Department of AgricuUure 

Two' .species of' the heteropterous genus' Aiiasa have already at- 
tracted the attention of economic entomologists. These species, 
tndis DeG. and armigera Say., are both ‘known enemies of cultivated 

^ Published by permission of the Secretary of Agriculture. 



JOURNAL OF liCONOMlC ENTOMOLOGA" 


[VoL 9 


4:^2 

cucurbits in the United States, trisHs being the more important pest» 
During 1915 the vaiious stages of a third species, A7}asa andresvi Giier.^. 
were present on squash at Baton Rouge, Louisiana. The damage, 
while not especially severe, was sufficient to warrant a study of the 
life-history and habits of the species, especially since there appears to 
be no reference to it in the literature of economic entomology. 

The following preliminary notes have been compiled from observa- 
tions made during 1915 by the writer and by Mr. C. E. Smith, who has 
assisted in the studies concerning the life history. 

Distribution op the Species 

Afiasa (indresii was first described as Coreus andresii by Giieriii- 
Meneville in 1856 from Cuba,^ It is also known to be present in 
Mexico, Guatemala, Costa Rica, Panama and Colombia, and in the 
United States it has been reported from Florida, Texas, and New 
Mexico. 

Description of the Stages 

Egg. — When fully colored it is dull, reddish brown, the surface 
divided into minute hexagonal areas which, on all except the lower 
surface, have shallow depressions at their centers, and which are not 
found on the eggs of trisUs or armigera. On the lower surface, in the 
central portion of which there is a slight^ raised area or button^’ by 
which the egg is attached to the surface upon which it is deposited, 
these depressions are lacking and the surface is smooth. 

Five eggs gave an average length of 1.45 mm., an average width of 
0.97 mm., and an average height of 0.91 mm. 

First Nymphal Stage. — General color of head and thorax, and 
their appendages, dark reddish brown, almost black, with whitish 
markings. Abdomen yellowish white with two conspicuous, reddish 
brown dorsal tubercles. After feeding, the abdomen takes on a light 
green color. Whole surface of insect glistening, with scattered, stiff, 
black hairs, arising from small black tubercles. Antennse about equal- 
ling body in length, with second and third joints noticeabty flattened. 
Length of body about 2 mm.^ 

Second Nymphal Stage. — Resembling first stage. General color 
of abdomen light grayish green. Dorsal surface of head, thorax, and 
abdomen, dull, pruinose. Length about 3 mm. 


1 Gu6riii“M4neville, F. E., in Historia, Fxsica, Politica y Natural de la Isla de Cuba, 
by R. de la Sagra, voL VII, p. 159, pi. XIII, fig. 9, 1856. 

^ Deseriptions of the nymphal stages have been made from living specimens. The 
lengths given are average ones and were taken soon after the specimens had molted. 
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Third Nymphal Stage. — ^Differs from second stage in that dorsal 
surface of head, thorax, and abdomen is for the most part light grayish 
green, pniinose. Flattening of second and third antennal joints not so 
apparent as in preceding stages. Length about 5 mm. 

Fourth Nymphal Stage.- — ^General color darker than in third 
stage. Third and fourth joints of antennge slightly flattened. Con- 
iiexivum more pronounced than in preceding stages. Length about 
7 mm. 

Fifth Nymp’hal Stage. — General color darker gray than in fourth 
stage, largely due to greater abundance of tubercles on surface of body. 
Dorsal surface of abdomen also differs from that of fourth stage in 
having two marginal black spots on each of first six segments, and 
black on anterior margin of seventh segment. Joints of anteniue all 
CAdindrical. Length about 9 mm. 

Adult. — The following description has been made from mounted 
specimens : 

General color of dorsal surface dark brown, the ventral surface some- 
wdiat lighter, of a grayish brown. Ground color yellowish brown. 
Surface of bod}^ and appendages (except dorsal surface of abdomen, 
membranous portion of primaries, and all of secondaries) thickly 
spotted with small black tubercles from iFhich arise short setae. Outer 
edges and median dorsal line of prothorax light yellowish brown. 
Anterior third of dorsal surface of connexiviim of abdominal segments 
2 to 6, inclusive, light yellowdsh browm. The remaining, dark portions 
of the upper surface of the connexivum of segments 3 to 6, inclusive, 
have spots of the same color in their centers. Spine above base of 
antenna not prominent, scarcely 0.25 mm. in length. 

Average length of ten males 13.4 mm., ranging from 12.5 mm. to 
14 mm. Average width of prothorax 4.2 mm., ranging from 3.75 mm. 
to 4.25 mm. 

Average length of ten females 15.7 mm., ranging from 15 mm. to 
16.5 mm. Average width of prothorax 5,2 mm., ranging from 4.75 
mm. to 5.5 mm. 

The sexes may be separated, as in the case of iristis and armigera^ 
by the difference in the ventral surface of the terminal segments of the 
abdomen. 

Life-History 

The period of incubation of the egg was found to vary at Baton 
Eouge from seven to eleven days during June, July, August and Sep- 
tember, in a well ventilated insectary and in outdoor cages, eight and 
nine days being the usual length of time during June and July. 

The length of the nymphal stages varied considerably, depending 
no doubt upon the temperature and moisture conditions, and upon 
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tlie food supply. Two lots of nymphs were kept under ol)servation 
in cages placed oa- er squash plants in the field with the following results: 


Tarlis SiiO'ft'iNG Lengih of Inbtaes, Based on Record for First Individ fal 


Lot 

Hatched 

Second 

Instar 

Third 

Instar 

Fourth 

Instar 

Fifth 

Instar 

Adult 

A 

Aug, 26 

! Aug. 28 

Sept. 3 

Sept. 7 

Sept. 13 j 

i Sept. 21 

B 

Aug. 28 

1 Sept. 1 

Sept. 6 

Sept. 10 

Sept. 15 j 

i 

Sept. 25 


Number of Days to Complete Instar 


A 

i . 

6 

4 

6 

S 

B 

i * 

1 

5 

4 

5 1 

1 

10 


Habits 

So far as observed the habits of this species are quite similar to those 
of A?iasa tristis and A., armigera. Indeed, nymphs and adults of 
andresii and' tristis are often found mingling together on the plants. 
In 1915 adults were first noted in the field at Baton Rouge on May 26 
and soon afterwards eggs were found on squash. The eggs are usually 
deposited on the under surface of the leaves of the host plants, though 
they may be placed on the upper surface or on other portions of the 
plant above ground. They may even be laid on other vegetation or 
on objects in the vicinity of the food plants. They , are placed in 
groups of A^arying size or eA^en singly, fifty groups ranging in size from 
two to fifty eggs gtying an aAmrage of fifteen per cluster. The eggs are 
arranged in no regular pattern and there is a tendency to place the 
eggs farther apart than is usual in the case of tristis. 

Upon issuing from the eggs the njunphs cluster around the egg 
shells for a time but later become more or less scattered, being lisualiy 
found on the under surfaces of the leaves, though they may also occur 
on other parts of the plant or beneath dead lenA^es and rubbish nearby. 
Oftentimes when the -vines have been killed by the squash Aune-borer 
(Melittm saiy7HmyoT7nis Htibn.), or from some other. cause, the adults 
and the nymphs gather on any fruit remaining in the field. 

The injury caused by the nymphs and adults is identical to that 
due to the attacks of tristis. Portions of the leaves from which the 
bugs have been extracting the juices wilt and later die, presenting the 
appearance of haAung been injured by fire. 
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TMPHLEPS INSIDIOSUS AS THE PROBABLE TRANSMIT- 
TOR OF CORW-IAR ROT (DIPLOBIA SR, FUSARIUM SR) 

By J. A. Hyslop, Bureau of Entomology, Washington, D. C. 

Ill the fall of 1912 we were advised of a severe outbreak of insects 
attacking corn in Maine. The writer was dispatched to investigate 
this outbreak and reached New Paris, Maine, on September 20, only 
to find that the injury was due to a form of ear rot which was doing 
its most severe damage to s-weet corn in the large and important corn 
canning districts of that state. As the various forms of ear rot are not 
confined to sweet corn and, as Mr. Morrill, of the Burnham & Morrill 
Canning Company, believed that insects were largely responsible for 
this damage, a preliminaiy investigation was undertaken. I here 
wish to express my appreciation of the many favors shown to me by 
Messrs. Burnham and Morrill at whose plant most of the experiments 
were carried on. 

The disease first makes it appearance as a small yellowish discolora- 
tion of that part of the kernel immediately about the point where the 
silk is attached and first appears when the corn is in the milk stage. 
This discoloration spreads over the entire kernel and eventually the 
epidermis ruptures. A viscid yellow liquid is exuded' and- finally the 
kernel breaks down into a putrid mass. The diseased areas are sca^t- 
tered and often run together, entirely destroying the ear. In the ad- 
vanced stages of the disease, a compact white mycelium often covers 
the infected areas and several instances were noted wherein this 
mycelium had a decided pink cast. Material of this nature was sent 
in to Washington and was tentatively determined by the Mycologist 
of the Bureau of Plant Industry as Bacterium stewarti Erw. Sm. 
However, Bacteritini stewarti is generally recorded as attacking the 
corn when it is very young, and when ears are infested the husk shows 
manifest symptoms. In the disease under consideration the husk 
was never damaged, the disease not being detected until the corn was 
husked. The second shipment of this material with brief notes was 
determined as Fusarium spp, ov Diplodia sp., the material being in too 
poor condition for exact determination. I am quite convinced, from 
the symptoms described by Burrill and Smith, that Diplodia is the 
actual causative agent. The- cause of the disease, however, was not 
the phase of the problem that immediately interested us. Its method 
of transmission was the important entomological problem.- 

Fresh corn ears In the milk stage were used In 'the following experi- 
ment., The ears were carefully gathered ' ,from an uninfested field. 
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cucurbits in the United States^ trintis being the more important pest» 
During 1915 the various stages of a third species, Anasa andresri Giier.y 
were present on squash at Baton Rouge, Louisiana. The damage, 
while not especially severe, was sufficient to warrant a study of the 
life-liistory and habits of the species, especially since there appears to 
be no reference to it in the literature of economic entomology. 

The following preliminary notes have been compiled from observa- 
tions made during 1915 by the -writer and by Mr. C. E. Smith, who has- 
assisted in the studies concerning the life history. 

Distribution of the Species 

Anasa andresn was first described as Coreus a7idresii by Guerin- 
j\Ieneville in 1856 from Cuba.^ It is also known to be present in 
Ivlexico, Guatemala, Costa Rica, Panama and Colombia, and in the 
United States it has been reported from Florida, Texas, and New 
Mexico. 

Description of the Stages 

Egg. — When fully colored it is dull, reddish brown, the surface 
divided into minute hexagonal areas which, on all except the lower 
surface, have shallow depressions at their centers, and which are not 
found on the eggs of irisiis or armigera. On the lower surface, in the 
central portion of which there is a slightly raised area or ‘'button'^ by 
which the egg is attached to the surface upon which it is deposited^ 
these depressions are lacking and the surface is smooth. 

Five eggs gave an average length of 1.45 mm., an average width of 
0.97 mm., and an average height of 0.91 mm. 

First Nyaiphal Stage, — General color of head and thorax, and 
their appendages, dark reddish brown, almost black, with whitivsh 
markings. Abdomen yellowish white wdth two conspicuous, reddish 
brown dorsal tubercles. After feeding, the abdomen takes on a light 
green color. Whole surface of insect glistening, with scattered, stiff, 
black hairs, arising from small black tubercles. Antenme about equal- 
ling body in length, with second and third joints noticeably flattened. 
Length of body about 2 mm.‘^ 

Second Nymphal Stage. — Resembling first stage. General color 
of abdomen light grayish green. Dorsal surface of head, thorax, and 
abdomen, dull, pruinose. Length about 3 mm. 


1 Gu^rin-M^neville, F. E., in Historia, Fisica, Politica y Natural de la Isla de Cuba, 
by R. de ia Sagra, vol. VII, p. 159, pi XIII, fig. 9, 1856. 

2 Bescriptions of the nymphal stages have been made from living specimens. The 
lengths ^ven are average ones and were taken soon after the specimens had molted. 
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Third Nymphal Stag®. — -DifTers from second stage in that dorsal 
.surface of Iieadj thorax, and abdomen is foi- the most part light grayish 
green, priiiiiosc. Flattening of second and third antennal joints not so 
apparent as in preceding stages. Length about 5 mni. 

Fourth Nymphal Stage. — General color darker than in third 
stage. Third and fourth joints of anteniue slightly flattened. Con- 
nexivmii more pronounced than in preceding stages. Length about 
7 mm. 

Fifth Nymp‘hal Stage.' — General color darker gray than in fourth 
stage, largely due to greater abundance of tubercles on surface of body. 
Dorsal surface of abdomen also differs from that of fourth stage in 
lifiviiig two marginal black spots on each of first six segments, and 
black on anterior margin of seventh segment. Joints of antennee all 
cylindrical. Length about 9 mm. 

Adult. — The following description has been made from mounted 
specimens : 

General color of dorsal surface dark brown, the ventral surface some- 
what lighter, of a grayish brown. Ground color yellowish brown. 
Surface of body and appendages (except dorsal surface of abdomen, 
membranous portion of primaries, and all of secondaries) thickly 
spotted with small black tubercles from which arise short setse. Outer 
edges and median dorsal line of prothorax light yellowish brown. 
Anterior third of dorsal surface of comiexivum of abdominal segments 
2 to 6, inclusive, light yellowish brown. The remaining, dark portions 
of the upper surface of the connexivum of segments 3 to 6, inclusive, 
have spots of the same color in their centers. Spine above base of 
antenna not prominent, scarcely 0.25 mm. in length. 

Average length of ten males 13.4 mm,, ranging from 12.5 mm. to 
14 mill. Average width of prothorax 4.2 mm., ranging from 3.75 mm. 
to 4.25 mm. 

Average length of ten females 15.7 mm., ranging from 15 mm, to 
16.5 mm. Average width of prothorax 5.2 mm., ranging from 4,75 
111111 . tO' 5.5 mm. 

The sexes may be separated, as in the case of tristis and arnvigera^ 
by the difference in the ventral surface of the terminal segments of the 
abdomen, 

Life-History 

The period of incubation of the egg was found to vary at Baton 
Rouge from seven to eleven days during June, July, August and Sep- 
tember, ill a well ventilated insectary and in outdoor cages, eight and 
nine days being the usual length of time during June and July. 

The length of the nymphal stages varied considerably, depending 
no doubt upon the temperature and moisture conditions, and upon 
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tile food supply. Two lots of nymphs were kept under ol')ser\uitioii 
in cages placed o^'er s€|uash plants in the field with the following* I'esiilts: 


Table Sitotvixg Lengiti of Instaks, Based on Record foe First Individual 


1 

Lot 

Hatetei ; . 

1 lastar 

I 

Third 
i Iflstar 

Fourth 
Instar i 

Fifth 

Instar 

A.iult 

A.. 

Aug. 26 ; 

Aug. 28 

Sept. 3 

! 

j Sept. 7 

Sept. 13 

Sept. 21 

B 

} Aug. 2S > 

Sept. 1 

Sept. G 

Sept. 10 1 

Sept. 15 

Sept. 25 


Number of Days to Complete Instar 


i 

A i 

2 

6 

4 

6 

S 

B... 1 

1 


4 

i S 

[ 

10 


Habits 

So far as observed the habits of this species are quite similar to those 
of Anasa trisiis and A., armigera. Indeed, nymphs and adults of 
midresii and’ iriMis are often found mingling together on the plantvS. 
In 1915 adults were first noted in the field at Baton Rouge on May 26 
and soon afterwards eggs were found on squash. The eggs are usually 
deposited on the under surface of the leaves of the host plants, though 
they may be placed on the upper surface or on other portions of the 
plant above ground. They even be laid on other vegetation or 
on objects in the vicinity of the food plants. They. are placed in 
groups of varying size or even singly, fifty groups ranging in size from 
two to fift}?* eggs giving an average of fifteen per cluster. The eggs are 
arranged in no regular pattern and there is a tendency to place the 
eggs farther apart than is usual in the case of tristis. 

Upon issuing from the eggs the nymphs cluster around the egg 
shells for a time but later become more or less scattered, being lisualty 
found on the under surfaces of the leaves, though they may also occur 
on other parts of the plant or beneath dead leaves and rubbish nearby. 
Oftentimes when the .vines have been killed by the squash vine'-borer 
{Mdittia satyriniformis Hubn.)? or from some other. cause, the adults 
and the nymphs gather on any fruit remaining in the field. 

The injury caused by the nymphs and adults is identical to that 
due to the attacks of iristis. Portions of .the leaves from 'which the 
bugs have been extracting the juices wilt and later die, presenting the 
appearance of having been injured by fire. 



August j ’16] 


HYSLOP: TRIPHLEPS AND COKN-EAR ROT 


435 


TRIPHLEPS mSIDIOSUS AS THE PROBABLE TRANSMIT- 
TOR OF CORN-EAR ROT (DIPLODIA SR, FUSAMUM SP.) 

By J. A. Hyslop, Biireaa of Entomology^ WaHhington, D. C, 

111 the fall of 1912 we were advised of a severe outbreak of insects 
attacking corn in Maine. The writer was dispatched to investigate 
this outbreak and reached New Paris, Maine, on September 20, only 
to find that the injur}^ was due to a form of ear rot which was doing 
its most severe damage to sweet corn in the large and important corn 
canning districts of that state. As the various forms of ear rot are not 
confined to sweet corn and, as Mr. Morrill, of the Burnham & Morrill 
Canning Company, believed that insects were largely responsible for 
this damage, a preliminary investigation was undertaken. I here 
wish to express my appreciation of the many favors shown to me by 
Messrs. Burnham and Morrill at whose plant most of the experiments 
were carried on. 

The disease first makes it appearance as a small yellowish discolora- 
tion of that part of the kernel immediately about the point where the 
silk is attached and first appears when the corn is in the milk stage. 
This discoloration spreads over the entire kernel and eventually the 
epidermis ruptures. A viscid yellow liquid is exuded' and finally the 
kernel breaks down into a putrid mass. The diseased areas are scat-* 
tered and often run together, entirely destroying the ear. In the ad- 
vanced stages of the disease, a compact white mycelium often covers 
the infected areas and several instances were noted wherein this 
mycelium had a decided pink cast. Material of this nature was sent 
in to Washington and was tentatively determined by the Mycologist 
of the Bureau of Plant Industry as Bacterium steivarti Erw. Sm. 
However, Bacterkmi stewarti is generally recorded as attacking the 
corn when it is very young, and when ears are infested the husk shows 
manifest symptoms. In the disease under consideration the husk 
was never damaged, the disease not being detected until the corn was 
husked. The. second shipment of this material with brief notes was 
determined as Fusarkim spp. ov Diplodia sp.j the material being in too 
poor condition for exact determination. I am quite convinced, from 
the symptoms described by Burrill and Smith, that Diplodia is the 
actual causative agent. The' cause of the disease, however, was not 
the phase of the problem that immediately interested us. Its method 
of transmission was the important entomological problem.- 

Fresh corn ears' in the milk stage were used'inThe following experi- 
ment. The ears were carefully' gathered from an uninfested field. 
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Fort}' ears were used in this experiment; ears Nos. 1-10 were punc- 
tured with a clean j heat sterilized, needle: Nos, 11-20 were punctured 
with a needle inoistened with clean tap water; Nos. 21-30 were not 
piinctiired but were simply moistened on the outside of the kernels 
with a solution of the disease, and Nos. 31-40 were punctured with 
needles infected with the disease. In puncturing the kernels the husk 
wns pulled back from part of the ear and a single row of kernels punc- 
tured. Sterile tissue paper was then placed over the exposed kernels 
and the husk replaced and fastened -with a rubber band. The only 
case wherein we got infection was in the last series of ten ears, those 
infected by puncturing the epidermis of the kernels with infected 
needles. The da}'^ following the infection, a characteristic yellow dis- 
coloration was noticed around the point of infection in every kernel 
in the row infected. The second da}^^ following infection, the kernels 
were generally discolored 'and on the third da\^ the epidermis of many 
had ruptured with the characteristic viscid exudations. This seemed 
to indicate that it w^'as necessary that this disease should gain access to 
the kernel by means other than air-borne spores alighting upon the ex- 
posed tips of the ears, W'hich was the theory advanced by several packers 
in this region, and that it was transmissible by subcutaneous injection. 
The only natural methods that suggested themselves to the writer, 
were a root infection of the plant by w^hich the disease gained access to 
the corn through the fibro vascular system, or an infection caused by 
the injury of the kernel by some insect w^hich had previously been in- 
fected with the disease. A careful search was made in many of the 
worst infested fields and the only insect which seemed at all likely to 
be able to gain access to the corn within the husk was the small Heterop- 
teron, Triphleps insidiosus. Large numbers of these insects were found 
in the fields wdiere the disease was worst. They were in the silk, under 
the husk, and in the litter about the bases of the plants. As the season 
was then well advanced and the corn crop was prett}' well harvested, 
further field experiments with the insect were not possible. Since 
that time we have received no complaints of this disease attacking 
field corn and other problems have engrossed our time. Most of these 
diseases caused by Diplodia and Fiisarvum are supposed to pass the 
winter in the plant refuse and on the ground in the fields and thus to 
reinoculate the ensuing year's crop. 

In 1914 Messrs. H. Garman and H. H. Jewett^ published a short 
account of Triphleps insidiosus as a beneficial insect feeding on the 
eggs of corn-ear worm, Chloridea obsoleia. In this account they very 
minutely record their data on the egg laying of this insect. During 
the latter part of August the eggs are laid in the corn silk and hatch 

'V'LKy. Agd*,Exi). Sta., Bui, 187, p. 587. 
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in about three days, the insect reaching maturit 3 ’' in about fifteen da^AS. 
As this insect is known to liibernate in the rubbish in the corn fields, 
the conclusion at which I have arrived is almost evident: The insects 
spending, considerable of their time in the rubbish in the fields become 
infected with the disease, th.e\ oviposit in the corn silk, infection enters 
at the point of oviposition and travels down the corn silk to the ovary 
of the corn. The evidences in favor of this conclusion are: the charac- 
teristic starting points of discoloration of the kernel at the base of the 
corn silk, the fact that the disease will occur on several points of the 
ear often distant from the tip, and that the disease is not one of the 
forms which attack the plants through the roots and fibro vascular 
S 3 ^stem nor can be introduced b}' air-borne spores alighting upon ex- 
posed parts of the ear. In fact, in many cases ears were badl}' rotted 
wherein the husk was tight and extended considerably^ beyond the tip 
of the ear. 

Should this hypothesis prove to be tlie fact, Triphleps insvUosus 
will assume quite a different r61e than it has assumed in the past. It 
has been recorded as a veiy beneficial insect as far back as 1881 when 
Riley'-^ recorded this insect as a natural enemy of Blissus leiicopterus. 
In 1900 Br. S. A. Forlies- gives this insect as a natural enemy of Blissus 
leiicojHeTUSj Phylloxera j Thysanoptera, eggs of Heliothis obsoleia and 
larvie of Diplosis sorghicola, and Garman and Hewitt add Coccidce and 
Aleyrodes vaporariiim. As a noxious insect, this is not the first record 
by any means. It has been recorded as damaging plants as far back 
as 1888 in an unsigned article published in Garden and Forest, August 
22, wherein it was stated that many- of the Chrysanthemum collections 
around Boston were being seriously damaged by this insect piercing 
the ends of the shoots and causing the leaves to curl up and wither. 
Dr. E. P. Felt^ records this insect as doing damage to squash vines, 
and Professor Herbert Osborn found them damaging the blossoms of 
red clover. It is possible that the injuiy in these cases is purely^ physi- 
cal, destroying the plant tissue by withdrawing the sap. It is not im- 
possible, however, that, in these cases also, parasitic fungi introduced 
by the mouthparts or ovipositor of the insect were largely responsible 
for the destruction of the plant tissues. 

The probability of the transmission of Diplodia and Fusariimi by 
Triphleps insidiosus serves to accentuate the remedial measures gener- 
ally suggested in combating these diseases; not replanting fields to 
corn that have borne a diseased crop, and destroying the leaves and 
stubbles in all infested fields. It is not even advisable to use this litter 

^Amer. Agri. Tec. 1881, Vol. 40, p. 515. 

® Bui. 60, Hi. Agri. Exp. Sta. 

® Am. Garden, Sept. 10, 1898. 

4 , , ' 



438 


JDURKAL OF ECONOillC ENTO'MOT.OGY 


[YoL 9 


as stock feed;, as the pile of fodder would undoubtedly serve iis a hi- 
bernating place, for those insects. Probably the most advisable pro- 
cedure would be to cut the corn with as short a stiibl^le as possible 
iiiiiiiediately after gathering the crop and burn it in wind rows in the 
infested fields. Then fall plow^ the field, plowing as close to the fences 
as possible to destroy possible hibernation quarters. 


SARCOPHAGI!)^ OF NEW ENGLAND: GENUS SARCOPHAGA 

By R. R. Parker 

Sarcophaga aldrichi, n. sp. 

Type cf : Massachusetts ikgriGultural College. 

Paratypes (cf*): Massachusetts Agricultural College, one; United 
States National Museum, two (No. 19165); Boston Society of Natural 
History, one; Gypsy Moth Parasite Laboratory, Melrose Highlands, 
Mass., three; collection of Dr. J. M. Aldrich, one; collection of author, 
one. 

(cf ) Vestiture of both thorax and abdomen hairy throughout; only presutural pair 
of anterior acrostichals present, weak; anterior femur with but two rows of bristles, 
an upper and a lower, or, if present, bristles of intermediate row are very slender 
and liair-iike; posterior face of posteiior tibia with a row of scattered long hairs on 
distal half; second genital segment black or blackish. 

Length. — SJ to Hi mm. 

Bead , — Viewed from side parafrontals and genac with dark reflections, transverse 
impression sometimes with a reddish tinge. Breadth of front at narrowest part about 
one half eye width; cheek height approximately one half that of eye. Front promi- 
nent; sides of frontal vitta converging backward by straight lines, rarely parallel. 
Second antennal segment dark; third about twice length of second; arista plumose 
on basal half or slightly more. Back of head somewiiat convex with three or foin* 
rows of black cilia behind eyes, otherwise clothed with yellowish wiiite or wiiitish 
hair that completely covers metacephaloii. Cheeks clothed with black hair. Gense 
clothed with scattered hairs. Palpi dark. 

Chmtotaxy, — Lateral verticals absent; \ibrissaB sometimes inserted on line of oral 
margin, but usually very slightly above. 

Thorax .'-“Metanotiim clothed with fine, erect hair that is sometimes quite long. 
Hail’S covering anterior spiracle dark basally, lighter towmrd tips; those of anterior 
margin of posterior spiracle dark brown; those of spiracular cover brownish with 
yellowish tips. Epaulets dark. 

Wings.’ — Bend of fourth vein normally a right angle; anterior cross-vein more basal 
than end of first longitudinal; third vein bristly; costal spine vestigial; section III 
of costa slightly greater than section V; alulce fringed with hairs; calypters whitish, 
margins fringed with whitish or slightly yellowish hairs. 


^Gontributiott from the Entomological Laboratory of the Massachusetts Agricul- 
tural Oolite., ^ 
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Legs. — D ark. Posterior trochanter without “brush'’ or latter so small as not 
to be distinguishable as such: femur cylindrical or siilj-cylindrical, clothed beneaih 
with medium long, scattered hair; anterior face with three rows of bristles, those of 
mtermediate row shortest and not developed distaliy; posterior face without ventral 
row of bristles: tibia straight or slightly curved, a row of scattered, long hairs on 
distal half of iotver posterior face: tarsus equal in length to tibia, fourth segment at 
least one half fifth, hliddle coxa rvith a single row^ of bristles : femur clothed beiieat li 
on posterior, proximal half wdth fine, but rather short hair; anterior ventral row rj 
short bristles complete, posterior rowm’epresented by “comb” on distal one-third to 
tw’o-fifths: subinesotibial bristle present. Anterior coxa with two rows of bristles; 
femur usually with two row's, but if three are present, intermediate row consists of 
very fine, liair-like, scarcely distinguishable bristles. 

Chcetotaxy . — Bristles usually long and slender. Anterior dorso centrals, as a rule, 
scarcely shorter than posterior; only presutural pair of acrostichals developed, 
slender, others rarely present and if so, very hair-like; inner presutiirals slender, 
nearh" as long as anterior dorsocentrals: four pairs postsutural dorsocentrals; pre- 
sciiteilar acrostichals present: sciitellar apicals present: sternopleiirals, sometimes 
bot h sides with three or tw^o but very commonly twm on one side, three on the other : 
lower sternopleura with a single row- of bristles, otherwise with long hair. 

Abdomen. — Somewhat conical or slightly oval; hairy vestitore longer and finer 
beneath. Ventral plates, as a wiiole, with their sides slightly converging posteriorly, 
almost parallel; at sides vestiture long on all three, but centrally vestitiire of third 
shortest and erect. 

Clmtoiaxy . — Second segment usually without marginal bristles, at most they are 
hair- like and decumbent; third with tw'o and often with %veaker, hair-like bristles 
betw'een these and laterals; fourth with complete row?’ ending ventrally in long hairs. 

Genital Segments. — Not conspicuous, normally but small part of first showing, 
often only membranous band joining the segments. First (g. s.i) ground color 
varies from brownish orange to blackish, grayish pollinose except “humps” %vhich 
are not differentiated, vestitme about equal in length to that of second, in profile 
slightly arched, marginal bristles absent: second (g. s.g ), rotund, anal area flattened 
and extending about to up|)er limit of pos- 
terior surface; shining black, often faintly 
grayish pollinose, sometimes with a 
browmish tinge. Forceps, normally not 
visible, blackish browm or orange browm; 
prongs flattened, their inner edges meet- 
ing ridge-like for more than twm thii'ds 
their length then separated, but tips 
so bent that edges normally meet just 
before the extremities of prongs, the 
latter spreading slightly, vestiture in- 
creases in length and amount basaily; 
base with upward flap-like extensions. 

Connecting membrane just anterior to 
“humps” with a row of long, slender 
hairs on each side. 

Genitalia,”— Heavily chitinized portions of head of penis (p.)' black o,r blackish: 
anterior claspers (a. c.) broad and flattened: accessory plates (a. p.) brownish orange, 
hairy, and with an almost linear extension that parallels forceps for a way. Inner 
edges of lainellie of fourth ventral plate fringed with hairs, (p, c. == posterior clasper.) 



Fig, 31. Sarcophaga aldricMy gen- 
ital segments. 
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{ $ ) Not definitely known. 

Described from 11 male specimens, 71 others exainined. 

Hange, — New England: jMass.; WellesW, Westfield, ^lelrose 
Higiilaiids, Harwieli, Forest HillSj Lunenburg. 

United States: N. Y. 

Foreign: Canada (Quebec). 

This species is named in honor of Dr. J. M. Aldrich. 

The bristles are long and slender, except on the legs. It is peculiar 
that the left sternopleura often bears two'sternopleurals, the right one 
three, while in none of the specimens exainined was the reverse con- 
dition found. The rows of cilia should be counted on that portion of 
the back of the head which is nearest the epicephalon. In exposing 
the genitalia the forceps are likely to be spread and flattened out so 
that they do not appear normal. 

S. aldricM is extremely similar to S. idiginosa Kramer. Though the 
penes are distinctive, those external characters wbicli have a differen- 
tial value are somewhat variable. The most constant distinctive 
character seems to be the presence of a row of long, scattered hairs on 
the distal half of the lower posterior face of the hind tibia, while in 
S. liliginosa the hairs are close set and form a distinct beard on the 
distal three-fourths. The number of rows of black cilia behind the 
eyes, commoiity a reliable specific character, varies in both species. 
In aldricM there are usually but twm rows of bristles on the anterior 
femur, but sometimes an intermediate row is weakly developed; 
uligino8aj on the other hand, commonly has three rows though oc- 
casionally the intermediate one is so weak as to resemble that condition 
in aldricM. Uliginosa seems to constantly have three stemopleiii’als, 
in aldricM the number varies. In the former anterior aerostieiial 
bristles, except the presutural pair, are usualK absent, while in ul tgmosa 
all are commonly present; but again this character varies in l:)oth. 
Though the penes are specific, the fourth ventral plates are alike, as 
are also the forceps. 

S. aldnchi agrees with S. uliginosa Kramer, S. vtilis Aldrich, S. 
sarracenicB Riley, S. exuberans PandelM, S. Jiarpax Pandelle and three 
nndescribed New England species in the absence of marginal bristles 
on the first abdominal segment. These bristles are sometimes absent 
in S. sinuata Meigen, It agrees with S. uliginosa Kramer, S. sar- 
racenice Riley, S. exuberans Pandelle, 8. harpax Pandelle, S. Juemor- 
rhoidalis Meigen, S. dalmatina Schiner, S. falculata PandelM and one 
undescribed species in the presence of a row of long, slender hairs on 
'each sid^'of the connecting membrane just anterior to the humps of the 
first'';g0hiM segment. Thisis rather obscure,, and interesting to show 
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possible relatioiisliip rather than as a convenient specific character. 
These hairs are alwa3^s in line with the spiracles on each side and the 
significance of their presence is not quite clear; unless as representing 
the reinains of the vestigial sixth abdominal segment, the so-called 
fourth ventral plate of taxonoin^^ being its sternum. 

Among material examined from the G3^ps3" Alotli Laborator3" at 
Alelrose Highlands were a number of specimens of S. aldrichi recorded 
as reared from pupae of Porthetria dispar (L.), collected at MelrosC; 
Wakefield; North Saugus, Woburn, North. Andover, Beverty, Essex, 
Topsfield, Gloucester; and Swampscott. Certain of these cities should 
appear under the range, but there are no means of discrimination. Of 
Sarcophagidin collected at Lunenburg, Massachusetts, during the 
summer of 1914 b3^ li. T. Webber of the Gypsy Moth Laboratoiy, this 
species is b3^ far the most numerous. 

I am indel)ted to Professor J. M. Aldrich for the following notation 
which he received from Professor Lawson Caesar, Provincial Entomolo- 
gist of Ontario: ‘‘In the last three yeai's forest tent caterpillars (M. 
disstria) have been veiy abundant in the eastern parts of Ontario. 
Last 3’'ear when visiting that part of the province on some entomological 
work, I observed that nearW 90 per cent of the cocoons opened in 
JuW showed the presence of a dipterous larva, which I supposed would 
be a Tachinid. However, from about two dozen of these cocoons 
brought back with me to Guelph there have emerged eight Barcopha- 
gids and no Tachinids.’’ vSpecimens were determined b3" Dr. Aldrich 
as Bb aldrichi. 

While examining material collected at Lenox, Massachusetts, during, 
June, 1915, b3^ C. W. Johnson of the Boston Soeiet3" of Natural Histoiy,, 
this species was noted to be very numerous, Gonversation with Mr. 
Johnson established the fact that caterpillars of Malacosoma dissiria 
Hiibner were abundant in that locality. 

Except for a few scattered specimens captured in isolated localities, 
the onl3^ records the writer has of the occurrence of this species in 
abundance have been where there were larv® of either Porthetria dis- 
par or Malacosofua disstria^ especially the latter. The true status of 
this species in the economy of nature may be a point worth determina- 
tion. 
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Scientific Notes 

Forest Insect Investigations (A. D. Hopkins, In C'harge). S. A. Roliwer, 
Bureau Entoiiiolog\'^, has recently completed a summary of the nursery connected 
witii the eastern Field Station, arranging it under the heads of Deciduous” and 
• C'Onif eroiis' ’ trees. 

There are twenty-six species of deciduous trees represented in the nursery by one 
hundred and fifty-eight individuals. Most of these are oaks and are used in experi- 
raeiits on leaf-f ceding insects and gall makers. 

In the coniferous nursery there are twenty-six species represented by one thousand 
three hundred and thirty-eight individuals. Four new conifers have been added 
to the nursery since last report. These are Finns scopiilorum, Finns ednliSy Finns 
kiricio, and Finns keda. 

Since the last report one hundred and fifty-four trees have been numbered and 
individual observations are being kept on these trees, in connection with the experi- 
ments with the insects. Most of these trees are being used in experiments on the two 
recently introduced pests, Evetria hiioliana and Diprion simile. 

It is noted that most of the seedlings which came from the Pacific Coast had the 
foliage winter killed and were considerably later in commencing to grow than species 
from other localities. An interesting comparison can be made between the two 
plots of Pseudotsiiga taxifoUa. In one of these the seedlings came from Oregon and 
every tree showed considerable winter killing of the foliage. In the other plot the 
seedlings came from Colorado and there was no winter killing of the foliage of these 
trees. 

Federal Horticultural Board. The fumigation of imported cotton is now 
proceeding in Boston and San Francisco in a thoroughly satisfactory manner. In the 
use of a substance as poisonous as hydi'ocyanic-acid gas in such huge quantities, 
there is necessarily risk unless thorough-going precautions are eonstantly taken. 
The existence of such risk has been two or three times demonstrated already in the 
work in Boston, with no serious consequences, however, other than the temporary 
disabling of workmen. In every instance, however, these accidents have resulted 
from carelessness and disregard of precautionary measures which have been specific- 
ally insisted upon. It is believed that this experience will control any further tend- 
ency to carelessness on the part of the "workmen concerned. The investigation of 
tile fumigated cotton by the experts of the Federal Horticultural Board, and of the 
Bureau of Chemistry, of this Department, has shown that after an aeration of a day 
or tmm the fumes of the gas have practically entirely disappeared, and no further 
danger from fumigated cotton is possible. 

During the month of May the follow'ing quarantines have been promulgated: 

Notice of Quarantine No. 24, on '‘Corn Diseases.” Notice of Quarantine No. 25, 
^Tiipsy Moth and Brown-Tail IMoth Quarantine.” 

The com disease quarantine prohibits the importation, in the raw or manufactured 
state, from southeastern Asia (including India, Siam, Indo-China, and China), 
Malayan Ai’cMpelago, Australia, New Zealand, Oceana, Philippine Islands, Formosa, 
Japan, and adjacent islands, of seed and all other portions of Indian com or maize 
(Zea mays L.), and closely related plants, including all species of Teosinte (Eu- 
chimna)^ Job^s tears (Coix), Folytoca, Qhionachne^ and Bderachw. Tliis quarantine 
has ■some entomological importance in that, though directed against corn diseases, 
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it operates at the time to exclude any possible further entry of an},’ oriental insects 
attacking this cereal. 

The gipsy-iiioth and browii-taii moth quarantine emlxrdies the annual revision of 
the territory, necessitated on account of changes in distribution of the two insects. 
Provision for the inspection and certification of Christmas trees has been (jontiiiiied 
for aiiotiier year. Arrangements have also been made for notifying the proper state 
officials of all shipments of certified products from the quarantined territory, in order 
that the states may have a chance to reinspect such products if desired. 

Mesogramma polita Say. On July 10, 1916, while upon a collecting trip about 
six miles south of the city of Baton Bouge, I came to a small field of corn which was 
infested by S>Tphid larvae. Taking particular notice of them, I found they 'were feed- 
ing upon the pollen grains which had fallen down on the leaves, and were the most 
numerous at the junction of the leaves with the main stalk. In that place consid- 
erable nioisture remained during the entire day. Later I found that the larvos would 
feed out upon the leaves during the early part of the morning as long as the dew was 
present but retreated to the base of the leaves as the dew disappeared. 

Recalling Mr. C. H. Richardson’s article upon “corn-feeding” Syrphid larvie in 
the June issue of the Jouenal, I collected a number of the larvae and later at the 
laboratory reared the same by feeding them upon the pollen of corn. From the pupa 
emerged the adult flies of Mesogramma polita, Say. 

Wishing to be certain of my identification I sent the specimens to Dr. L. 0. Howard 
and they were identified by Mr. F. Knab as Toxomerus politus, Say. (Synon.). 

O. W. Rosewall, 

Lo uisiana State LhiiversUy, Baton Roitge^ La . 

Report on Gipsy Moth Conference held in Boston and Vicinity, July 7 and 
8, 1916. A summer conference on gipsy moth work was held on July 7 and 8 for the 
purpose of visiting different sections of the infested territory and observing the 
methods used in the field and at the Gipsy Moth Laboratory. The followdng visitors 
were present: Mr. L. S. McLaine, Fredericton, N. B.; W'. A. Osgood, Durham, N. H.; 
F. W. Rane, Boston, Mass. ; George A. Smith, Boston, Mass, ; R. L. Kneeland, Boston, 
Mass. pH. T. Fernald, Amherst, Mass.; J. J. Pillsbury, Providence, R. I.; Harry 
Horovitz, Providence, R, I.; 1. W. Davis, New Haven, Conn.; George G. Atwood, 
Albany, N. Y.; C. L. Marlatt, Washington, D. C.j W, E. Hinds, Auburn, Ala., and 
Alden T. Speare, Washington, D. C. 

The members of the staff of the Bureau of Entomology connected with moth work 
also attended the meeting and field trips. The visitors assembled at the office of the 
Bureau of Entomologjy 43 Tremont Street, Boston, at 10 o’clock and proceeded to 
Plymouth, Mass. In the afternoon a number of badly infested areas were inspected 
in the town of Plymouth and vicinity. The night was spent at Plymouth and in the 
morning the party proceeded to the Bussey Institution at Forest Hills, where an 
inspection was made of the work which is being carried on in regard to the wilt disease 
of the gips}^ moth. In the afternoon a demonstration was given of high-power 
spraying with the automobile truck sprayer of the Bureau of Entomology. The 
party then proceeded to the Gipsy Moth Laboratory at Melrose Highlands, and 
examined the work 'which is being carried on there,' '' 

The meeting was called for the pm’pose of giving an opportunity of seeing the field 
conditionsandfieid work, hence no papers or reports were „giveii. , ; ; . ■ 

Those who attended expressed iniich^ satisfaction atdmying an, opportunity to see 
the work during the time^ when the caterpillars are the most des’triictive. , . 

" ‘ ’ A. F. Bukgess 
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Tlie meeting of the Pacific Slope Branch will be held just after the 
forms for this number are closed and much too late for any notice in 
this issue. We take this opportunity of extending best wishes to our 
Pacific Slope members and to express the hope that the San Diego 
meeting may be a most pleasant and profitable one. 

The Nova Scotia Entomological Society, a branch of the well known 
Entomological Society of Ontario, was organked in August 1915. 
The recently issued proceedings (No. 1) of this organization contains 
valuable articles relating to both economic and systematic entomology 
and ina^’- be taken as an earnest of a long and successful career. The 
accounts of injury to apple trees by the false tarnished plant bug and 
the . date relating to the apple maggot are particularly interesting to 
the economic entomologist. 

The food value of insects, as pointed out by one writer in this issue, 
is most certainly worthy of investigation. Many species are very 
abundant under certain conditions and if methods of collecting and 
preparing them for food are well understood, it would mean much 
for many in moderate circumstances and there is the possibility that 
studies along this line would not be without significance for the epU 
cure. There is not only an opportunity to take advantage of the 
unusua^l numbers of insects which now occur under natural conditions 
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or at least without intentional assistance from man, })ut the short 
life cycle and the great prolificacy of certain insects suggests the possi- 
bility of using some forms as an agent in rapidly transforming com- 
paratively woi’thless materials into a food possessing not only nutritious 
but appetizing ciualities. In other words, there are possibilities in 
rearing insects for food as well as for the production of honey, dyes or 
silk deserving careful attention. 


ApMs or Aphid. The undersigned have carefully considered the question raised 
by Dr. Chittenden as to the use of the words ‘‘psant lice,’’ 'Taphid,” etc., in publica- 
tions of the Bureau of Entomology. It appears that the following terminology 
relative to common names of species of Aphididte should he adopted in Bureau pul^li- 
catioiis : 

(1) xVphis slioukl be used in connection with some other modifying word as, the 
^Irooly apple aphis,” “corn aphis,” “box-elder aphis,” etc. This conforms to the 
practice adopted by the American Association of Economic Entomologists. 

(2) The word “aphid” or “aphids” (plural) should be used in referring to plant 
lice in general. While the origin of the word “aphis” is unknown it has apparently 
been latinized and should properly be rendered in English, as Dr. Chittenden sug- 
gests, as apliidid or aphides. How'ever, since the word “aphid” is given preference 
in most dictionaries, and is almost exclusively used bj^ students of Aphklidie, it does 
not seem good policy to attempt to change a practice so well fixed. 

As regards the use of the word “plant-louse,” this should be abandoned and “aphid” 
employed in its place, 

C. L. Marl ATT 
A. L. Quaintance 
W. D. Hunter 


Notes on the Distribution of the Clover-Leaf Weevil (Hijpera punciata 
Fab.) in Kansas. In. his paper “The Genera Hypera and Phytonomus in America, 
North of Mexico” {Ann. Ent. Soc. Amer. 1911, Vol. 4, pp. 3S3-47S), Titus records 
Hypera punctata Fab. from North Topeka, Kansas. In so far as the writer can 
learn this is the only record of this spec,ies being taken in Kansas. 

While investigating a cutworm outbreak in alfalfa near Independence, Kansas, on 
May 25, 1914, the writer found three adult clover-leaf weevils under a small pile of 
alfalfa. On June 4, 1914, while engaged in similar work near Leavenworth, Kansas, 
over one hundred specimens of this insect were found under a pile of alfalfa. 

On June 13, 1916, while collecting insects at Manhattan, Kansas, on submerged 
vegetation following a heavy rain, the writer, found three clover-leaf weevils clinging 
to heads of peppergrass. Since then one of the collectors for the department has col- 
lected specimens of this insect in limited numbers from widely separated fields in the 
vicinity of Manhattan. 

These collections show the clover-leaf w^eevil to be present in Eastern Kansas in 
widely separated localities, ranging from the northern to the southern parts of the 
state. The infestation also extends into the state to a distance of at least one hundred 
twenty-five miles. 

James W. M.cColloph, Assistant Mr4omdogish 

Kansas Agricultural Experiment Station 
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Current Notes 

Conducted by the Associate Editor 

I\lr. \V. F. 'Fiske, who is now in London, has written that he will l)e in tiie United 
States on the lot'll of July. 

Mr. A. H. Robinson has been appointed field assistant in the Bureau of Entomology 
with headquarters at Plymouth, Ind, 

According to Avierican Fruits, “Dr. A, J, Cook, formerly Horticultural Commis- 
sioner of California, is seriously ill of cancer.” 

Geo. S. Demuth, Bureau of Entomology, is at Fennville, Mich., continuing his 
work on the effects on bees of spraying fruit trees. 

Mr. R. M. Garner has been engaged by the Bureau of Entomology to assist in w^ork 
on truck crop insect investigations at Norfolk, Va. 

Mr. Wm. N. Anketiey, from Ohio State University, is field assistant of the Bureau 
of Entomology, and stationed at Big Rapids, Mich. 

Mr. August Busck, of the Bureau of Entomology, has been granted leave of ab- 
sence to make a short visit to his old hoine in Denmark. 

B. R. Coad, A. C. Morgan, and D. L, Van Dine, of the Bureau of Entomology, were 
in Washington for conferences dming the, month of May. 

Mr. A. D. Borden, of the Bureau of Entomology, recently visited some large growers 
of greenhouse plants in Maryland, Pennsylvania, and New Jersey. 

Dr. C. H. T, Townsend, of the Bureau of Entomology, accompanied by Carl 
Heinrich, made an extensive collecting trip in New Mexico during July. 

Professor J. H. Comstock has been elected as one of three delegates to represent 
the faculty of Cornell Universit 3 " at the meeting of the board of trustees. 

Dr, L. 0. Howard left Washington on June 5 for a trip of about six weeks’ duration 
to the southern and western field laboratories of the Bureau of Entomology. 

Mr. James I. Hambleton, of the University of Wisconsin, has been appointed 
field assistant of the Bureau of Entomology, and will be stationed at Madison, Wis. 

According to Science, Dr. David D. Whitney has been appointed professor and Pro- 
fessor Homer B. Latimer associate professor of geology at the University of Nebraska. 

Professor Herbert Osborn, of the Ohio State University, ' is engaged in special 
research at the Agricultural Experiment Station, Orono, hie., during the summer 
vacation. 

Mr. A. T. Speare, Bureau of Entomology, made a short trip to Hagerstown and 
Sinithsburg, hid., in connection with observations on a fungous disease of Etilecanimn 
fiigrofmciatimi^ ^ 

Mr. G. W. Barber, of the Bureau of Entomology, recently attached to the Charles- 
ton, 'Mo,, field station, has been transferred to the range-caterpillar wr>rk, located at 
N.'Mex. ' ' ' ' ' 
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’Mr. Harold Westeott lias been engaged by the Bureau of Eiitoiuology as assistant 
to D. E. Fink at the Vii-ginia Truck Experiment kStation, Norfolk, Ahi. 

The seventh annual field meeting of tlie Couueciicur Beekci'^pers' Association was 
held at the Connecticut Agricultural College, 8torrs, Conri.. August 3 and 4. 

Mr. Janies K. Primm, of the University of Illinois, has been appointed to assist 
D. Isely at North East, Pa., in grape-insect investigations of the Bureau of Entomol- 
ogy. 

Air. F. A. Johnston, Bureau of Entomology, is in charge of the field station at Big 
Rapids, Alich., his former headquarters at Hart, Alich., being retained as a sub- 
station. 

All’. AN. B. Pierce, Bureau of Entomology, is on an extended trip to determine the 
status of the boil weevil, especially in the regions which were invaded for the first 
time last season. 

Air. E. R. Selio’egg, of the Massachusetts Agricultural College, has been appointed 
to assist H. G. Ingerson at Sandusky, Ohio, in grape berry-rnoth investigations of the 
Bureau of Entomology. 

On June 7, 1916, Tulaiie University conferred the degree of Doctor of Laws upon 
Dr. AAA D. Hunter, in charge of the Southern Field Crop Insect Investigations, of the 
Bureau of Entomology. 

Air. Cr. F. Ferris, assistant in entomology at Stanford University, is temporarily 
located in AAmshington, D. C., and is devoting consideralile time to the study of Coc- 
cidie with Harold Morrison. 

Air, J. J. Pillsbury, scientific assistant at the Gipsy Moth Laboratory of the Bureau 
of Entomology, has recently resigned to accept the position of Assistant State En- 
tomologist of Rhode Island. 

The states of Idaho and AA^isconsin have recent^ announced a quarantine as 
regards certain species of pines from the Northeastern States where the white pine 
blister rust is known to occur. 

Air. C. AL Packard, of the Bureau of Entomology, recently inspected the Sacra- 
mento AAilley of California in search of Hessian fly and reports that the pest is ap- 
parently alisent there at this time. 

Alessrs. T. P. Cassidy and AN. B. AYilliams, students in the Alississippi Agricultural 
C^ollege, have been appointed tempoiwy field assistants of the Bimeaii of Entomology 
under B. R. Goad at Tallulah, La. 

Alessrs. Hunter li. Kimball and James R. Curry have been appointed temporary 
field assistants of the Bureau of Entomology for assignment to the malaria mosquito 
investigation under Dr. D. L. Van Dine. 

Air. A. C. Baker, Bureau of Entomology, has been visiting orchards in the vicinity 
of Crozet, Staunton, and AVinchester, A^a., making observations on certain apple 
aphids, especially A-phis malifolim Fitch. ■ 

, ,AIr. E, B, Pence has beep appointed an, assistant for temporary seryice at the 
laboratory at Clarksville, Tenn., under A, C. Morgan, of the Bureau of Entomology, 
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A short course in Apiculture was given at the Ontario Agricultural College at 
Guelph, Ontario, January 11-22, 1916, for the sixth year. A summer school was also 
held from June 12-10. 

Mr. A. lY. J. Pomeroy, who is now a captain in the third Nigerian Peginieiit, is in 
this country for a short time on leave. He is to return to active service in British 
West Africa on July 26. 

Air. W. S. Fisher, Bureau of Entomology, spent most of the month of June in the 
vicinity of Harrisburg, Pa., in continuation of his researches on the seasonal history 
of the hickory-bark beetle. 

Miss Cora H. Clarke, of Boston, a collector and student of insect galls, died April 2, 
191G, at the age of sixtj^-fivc years. Aliss Clarke has published several papers on 
•nsect galls and caddis-fiies. 

The station of the Bureau of Entomology formerly maintained at Elk Point, 
S. D., has been transferred and the present address of this station is 5205 Morn- 
ingside Avenue, Sioux City, low'a. 

Mr. J. N. Knull, a graduate of Pennsylvania State College, was appointed May 1 
as temporary field assistant of the Bureau of Entomology and assigned to assist Mr* 
Craighead at East Falls Church, Ya. 

Mr. N. F. Howard, Bureau of Entomolog\^, will be engaged in the same line of 
investigations as last year with headquarters at Madison, Wis,; his former station 
at Green Bay will be retained as a sub-station. 

Br. A. L. Quaintance, Bureau of Entomology, recently visited laboratories of the 
Bureau at Monticello and Orlando, Fla., as well as other points in Florida and Georgia, 
making observations on deciduous fruit insects. 

Mr. C. H. Popenoe, Bureau of Entomology, has returned from his tour of inspec- 
tion in the states in which investigations are being caiiied on regarding the status and 
control of insects as carriers of cucumber diseases. 

The new department of forest zoology has been established in the College of Fores- 
try at Syracuse University, and Dr. Charles C. Adams has been |}romoted to a full 
professorship and will have charge of this department. 

Air. Irving L. Bailey, Bureau of Entomology, formerly connected with the gipsy- 
moth force, has been transferred to the Federal Hortieuitural Board to assist in the, 
supervision of the disinfection of imported cotton at Boston. 

Dr. N. E. Meindoo, Bureau of Entomology, spent about two weeks at Winchester, 
Va., making observations on the effect on bees of spraying orchards. He also spent 
some time in the general vicinity of Fennville, Mich., in similar work. 

Mr. R. I. Smith, who is in charge of the Federal Horticultural Board’s office in 
Boston, reports that since March 10 , 1916 , something over 65,000,000 pounds of cot- 
ton have been' disinfected by the two fumigation companies in that city. 

Mr, F. E. Brooks, Bureau of Entomology, engaged in fruit-tree borer investiga- 
tions, with headquarters at French Creek, W. Va., spent some -time visiting apple 
/orchards' in the ^ Northern States, making -observations on fruit-tree borers. 
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Dr. W. D. Hunter visited the laboratories at New Orleans, Mound, Tallulah, and 
Dallas during June. Math Dr. Howard he attended the annual field meeting of tlie 
Louisiana Sugar Planters’ Association at New Orleans on June 8. 

Mr. A. G. Davis, a student of Tulanc University, has been appointed a temporary 
field assistant in the Bureau of Entomology for service in connection with the ship- 
ment of parasites of the sugar-cane borer from Cuba to the iaboratoiy at New Or- 
leans. 

Mr. Edwax'd P. Van Duzee, instructor in Entomology at the University of Cali- 
fornia at Bei*keley, has resigned to accept the position of Curator of the Department 
of Entomology of the California Academy of Sciences, Golden Gate Park, San Fran- 
cisco, Cal. 

Mr. H. K. Laramore, a gi’aduate of Pui-due University, formerly field assistant at 
luiox, Ind., where he was engaged in iirvestigation on the cotton thrips, will take 
charge of the pickle-disease insect-problem station of the Bureau of Entomology at 
Plymouth, Ind. 

Mr. R. A. Cusliman, Bimeau of Entomology, engaged in investigations of parasites 
of deciduous fruit insects, has returned to liis field headquarters at North East, Pa., 
where he will continue his studies of Hymenopteiuus parasites of the gTape-beny 
moth and other insects. 

Mr. R. N. Wilson, Bui'eau of Entomology, reports that experiments relating to 
Laphygma frugiperda carried on in Florida and Georgia during the past winter indi- 
cate that the insect did not succeed in surviving the winter much north of the lati- 
tude of Gainesville, Fia. 

]Mr. F. X. Williams, Bureau of Entomology, who has been employed on the Gipsy 
Moth Work, has accepted a position with the Hawaiian Sugar Planters' Experiment 
Station. He will proceed to the Philippine Islands and assist in collecting parasites 
for introduction to Hawaii. 

Mr. D. G. Tower, Bureau of Entomology, who was detailed for seven weeks to as- 
sist in the fumigation of cotton in Boston, returned to Washington, and is now tem- 
porarily located in Newark, N. J., siipervisiixg the fumigation of cotton at the plant 
recently erected by the Clark Thread Company. 

Dr. A. L. Quaintance, Bureau of Entomology, recently visited Sandusky, Ohio, 
where a conference was held with Prof. H. A. Gossard and W. FI. Goodwin, of the 
Ohio Agxicultural Experiment Station, and Messrs. Dwight Isely and H, G. Ingerson, 
of this Bureau, in connection with inauguratioix of grape-berry moth investigations 
ill Northern Ohio. 

Plans are under way by the Bureau of Entomology for beginning demonstration 
work in beekeeping during the next fiscal year. The work will be iiiaugm'ated in 
certain Southern States, including North Carolina, where E. G. Carr made a pre- 
liminary survey last autumn. The work will be conducted in cooperation with the 
States Relations Service. 

Dr. R. R. Parker, of the Massachusetts Agricultural College, was recently ap- 
pointed a scientific assistant in the Bureau of Entomology but was forced to decline 
on account of reasons connected with his family. Dr, Parker has specialized in the 
Sarcopkagidm and during the summer of 1914 and 1915 was in the employ of the 
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Montana Boar«1 oi Entouiology. He has recently pnl^iished seAna'a! iiriportant 
pii|)ers. 

Tlie lieaYA' packing used in tlie Avintering of the colonies in the Driimiuond fipiary 
of the Bureau of Entomology I'nw'ed quite benefeial, the only colonies lost during 
the winter being those AA*hich were so Areak in the fall as to make Aviiiteriiig Au'rf;uail\* 
iiiipossibie. 

]\lr. F. jM. Wadley, a senior at the Kansas State Agricultural College, and formerly 
field assistant in the Bureau of Entomologj^ in investigations under the direction of 
F. B. IVIilliken, at Tilchita, Kan., has been reengaged to assist in the same work for 
the present season. 

]Mr. A. T. Speare is A'ery anxious to obtain scale insects of the genus Leeaniunq 
or its near relatKes, that are parasitized by fungi, and specimens of these* insects 
from any host plant Avill be gratefully receKed. (Address: A. T. Speare, Bureau 
of Entomology, Washington, D. C.) 

Mr. S. A. Eolnver, of the Bureau of Entomology, is anxious to get Cii^hex lavviv. 
He wants ilA'e material of large larva; with host, locality, and other data. They 
should be sent to him in tin boxes stocked AAdth food and addressed to East Falls 
Church, Va., Forest Insect Field Station. 

Mr. R. E. Campbell, Bureau of Entomolog^g who has been in charge of an experi- 
ment station at HavAvard, Cai., will remove to Pasadena, Cal., as iieAv headquarters, 
retaining HayAAnrd as a sub-station. He will continue work on insects injurious to 
stored products, to sugar beets, and to truck crops, 

Mr. H. E. Sniitli, Bureau of Entomology, reports that an inspection of the region 
in the jMerrimac Vcilley of New England which Avas heavily infested Avith grass- 
hoppers and treated with poisoned baits last summer, reAmals the fact that ver}’' 
few grasshopper eggs are to be found alive this spring. 

According to Science, Dr. Frank E. Lutz, of the American Museum of Katurai 
History, NeAv York, and Mr. J. A! G. Rehn, of the Academy of Natural Sciences, 
Philadelphia, have planned to spend July and part of August making a field study of 
the insect fauna of the isolated mountains southwest of Tuason, Ariz. 

Air. Raphael Zon. diief of Forest Investigations, of the Forest Service, spent several 
daA^s during tlie latter part of Alay inspecting the silvicultural experiments and con- 
ferring in regard to the cooperative work Avhich is being carried on by the Bureau of 
Entomology and the Forest Service in connection with the gipsy moth problem. 

An extension project has been started by the^ Bureau of Entomology in cooperation 
with the South Carolina Agricultural College. The object of the work is to place 
the results of the recent investigations of the cotton wireworm in the possession of 
planters throughout the state. This is the first project of this kind which has been 
organized in the Bureau. 

At the invitation of A-lrs. John Dickson Sherman, Chairman of Conservation of the 
Genera! Federation of Womenh Clubs, the bx'anch of Forest Insect Investigations 
of the Bureau of Entomology^ cooperated in an exhibit under the auspices of the 
.'Federation in the 7th Regiment Armory, 'NeAV York -City, held May 23 to June 1. 
The^ exhibit; consisted of specimens of the work and insects of the hickory barkbeetle, 
Scolytm quadrispmostis in hickory, and .the two-lined chestnut borer, Agrilm bilima- 
tus affecting oak. Placards, with' specimens of work of the two insects and folders 
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giving iiilistrations of the character of the insects’ work and describing causes and 
remedies and calling special attention to the importance of community effort in. con- 
trol operatioTiSj were also on exhibition and for distribution. 

According to Science, Chicago University on its twenty-fifth anniversary conferred 
the honorary degree of Doctor of Science on Profcwssor William hlorton Wheelerj 
dean of the faculty of the Busse}^ Institution of Harvard University. 

Mr. H. L. Sanford, Bureau of Entomologj^, recently collected what appears to be a 
new and undescribed .species of Aonida on condurango pods from Ecuador. On 
April 1 he also intercepted Parlatoria chmemis on peach from Northern China. This 
scale insect is a common and widespread species in Northern China and represents 
a very undesirable importation. 

Mr, W. W. Yothers, Bureau of Entomology, in company with Messrs. W. J. Ki-oine 
and L. S. Teiiny, members of the Florida Plant Board, left Orlando on June 19 for 
a brief trip to Cuba to study the various insects infesting citrus on this Island. En 
route Mr. Yothers Avill stop off at various points on the Florida Keys to further in- 
vestigate insects infesting limes. 

Dr. Paul Marchai has prepared a book wdiich will soon appear giving an account 
of his visit to America. The title, translated, is “The Biological Sciences Applied to 
xVgricultiire and the Struggle against the Enemies of Plants in the United States.^’ 
The volume will cover about 400 royal octavo pages, and is enthusiastic in its praise 
of the organization of the Bureau of Entomology. 

Mr. C. H, Popenoe, Bureau of Entomology, will visit the stations ■which have 
been established, in cooperation with the Bureau of Plant Industry, for investigation 
of insects as carriers of mosaic, wait, and other diseases of cucumbers and other cucur- 
bits in the states of Wisconsin, Michigan, and Indiana. He will supervise the prepa- 
ration of experimental plats wuth reference to the control of these insects and for 
community demonstration experiments. 

Messrs. A. F. Burgess, D. M. Rogers, and L. H. Worthiey were in Washington 
during May to attend the hearing before the Horticultural Board on the quarantines 
of the gipsy and brcuvn-tail moths. It was decided by the Board that the present pro- 
vision under wdiich Christmas trees and greens are shipped from the infested territory 
under inspection will be continued. It was also decided that notices of all shipments 
which are inspected under the quarantines will be sent to the officials in the states to 
which they are forwarded. 

The beet or spinach leaf-minor (Pegomya vidna Lint.) has been reported injurious 
in various sections of New York, and especially on Long Island, to table beet and Swiss 
chard, the latter being a new food plant. Agents and correspondents will assist in 
investigations of this insect if they will kindly send leaves of sugar beet, ta])le beet, 
Bpiiiaeli, and chard, infested by this insect for possible rearing of parasites. Nicotine 
sulphate and other reagents should be tested as repellents or deterrents to protect 
against the adult or fly depositing her eggs on the leafage. 

According to Canadimi Entomologist, Dr. Alfred E. Cameron has been appomted 
a field officer of the Entomological Branch, Ottawa, Canada, and -will be specially 
charged wuth the investigation of the pear thi-ips and other insects in British Colum- 
bia. Dr. Cameron graduated from the University of Aberdeen in' 1909, received the 
degree of .Master of Science from the University of Manchester in 1912, and, after 
holding a Government Scholarship and conducting investigations in England and the 
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United States, he received tlie degree of Doctor of vScieiice in 1915 from Aberdeen 
IJiiiversitj/.. Id 1914 Dr. Cameron ci'jndiicted practical spraying experiments at the 
New Jersey Agricultural Experiment Station under Dr. Ileadice. 

filr. D. J. Caffrey, of the Alaxwell, N. ^lex., station of the Biinxiu of Ehitomology, 
reports mi iiiiiisual scarcity of the larvm of Hc/niJeiica this season. A long period of 
drought has apparently I’csuited in the prevention of the hatching of the eggs of the 
range caterpillar. Mr. Caffrey is having great difficulty in securing enough cater- 
pillars to furnish food for rearingvS of the predaceous enemies of the range caterpillar. 
The heads of field stations of the Bureau are therefore asked to send to Mr. Caffre}." 
lepidopterous larvm of any kind which may be used as food for Calosoma lieetles 
or as hosts for the Tacliinid fly, Comp.silura con innaUi, These larvm should be packed 
ill such a wa 3 " as to reach iMr. Caffrey alive and in as good condition as possible. 

Mr. T. E. Snyder, Bureau of Euioiiiology, left Washington on Alay 9 to investigate 
the cliaraeter and extent of damage to Australian pine” trees, Casuarina eqviseli^ 
folia in southern Florida, by a luiprestid beetle, Chrysoholhris impressa, Fab., an in- 
sect presumably introduced into this country. According to W. S, Fisher the sjiecies 
occurs in Dutch Guiana, Santo Domingo, and probably in Cuba. The Australian 
pine, a rapid-groAving, graceful tree, is planted in largo numbers in southern Florida 
in groves along roadsides and land developed along the seacoast. Tills buprestid 
breeds in the native red mangrove tree in nearliy swamps, and had preAuously been 
collected at Key West by E. A. Schwarz, The larvie of the beetle girdle the cam- 
bium of the young Australian pine trees and badly disfigure, greatly weaken, or kill 
the trees. 

According to Science, The California State Board of Health, in cooperation lAuth 
the University of California, is conducting a state-wide malaria mosquito survey 
under the supeiwision of Professor W. B. Herms, consulting parasitologist for the 
state board and associate professor of parasitology in the University of California, 
who is assisted by Fir. S. B. Freeborn, instructor in entomology. The work began 
on Alay 10 and ivill continue through the summer. Probably three summers will be 
requii*ed to complete the survey of the entire state. The party travels l)y automo- 
bile, collecting mosquitoes, locating their breeding places, determining the prevsence 
or absence of malaritx, distributing litc-irature, lecturing and giving information on 
'ways and means for the control of tlie insects. The Sacramento Valley and tlie 
northeastern portions of the state to the Oi’egoii and Nevada, state lines have aireaxly 
been'Svered, Thus far endemic malaria has been found at a maximum elevation ■ 
of 5,500 feet and the Anopheline carriers have ]>eon located. Tavo or three new 
species of mosquitoes ha\m been foimch 


Insects as Food for Man. Now that the season of insect activity is on again, 
attention of field workers is called to the desirability of experiments on the edibility 
of insects. Recently LacJmoslerna larvie haxm been made into a salad by Dr, Lang- 
worthy of the Office of Home Economies, and this salad has been tasted by about a 
dozen men in the Bureau, who found it not at all disagreeable. A broth was also 
made, which Mr. O’Leary and the Avi’iter found veiy good. Mr. Craighead told me 
yesterday that he had been trying Cerambycid larAun fried in butter, and, while he is 
not enthusiastic, he pronounces them edible. I Avill make no sxiggestions as to method 
of preparation, but will leave that to the ingenuity of any Avho have a chance to experi- 
ment. 

. ' ' ' ' L, 0. Howabp 


Mailed August 17, 1916 
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Proceedings of the First Annual Meeting of the Pacific 
Slope Branch of the American Association of 
Economic Entomologists 


The first annual meeting of the Pacific Slope Branch of the American 
Association of Economic Entomologists was held in the library of the 
San Diego High School, San Diego, CaL, August 10 and 11, 1916. 

Because of the isolation of the place there was not a large attendance, 
but the meetings were interesting and profitable. 

The business was interspersed with the papers, the proceedings 
occup^diig the afternoon of August 10 and the forenoon of August 11. 

Because of the absence of Dr, E. D. Ball, Chairman, the meetings 
were called to order at 2.30 o’clock p. in., August 10 by the secretary, 
who explained the formation of the Pacific Branch and the discontin- 
uation of the Pacific Slope Association of Economic Entomologists. 
A number of members of this latter organization who presented ap- 
plications to join the branch were present and took part on the pro- 
gram. 

The first matter placed before the convention was the election of a 
chairman. Prof. H. J. Quayle was elected and presided over the 
meetings. 

During both sessions twenty-one members and visitors were present. 
The following members were in attendance: 

D. L, Crawford, Claremont, Cal. L. P. Rock-wood, Forest Grove, Ore. 

E. 0. Essig, Berkeley, Cal H. S. Smith, Sacramento, Cal 

H. J. Quayle, Riverside, Cal. E. G. Titus, Logan, Utah. 

Upon a motion of the house which wasfiuly seconded and carried the 
chairman appointed the following nomination committee: E. G. 
Titus, Chairman, H. S. Smith. 

The regular program of the day was then taken up. 

Chairman H. J. Quayle: The first paper on the program by W. 
M. Davidson will be read by the secretary. 
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ECONOMIC SYRPHID^ IN CALIFORNIA^ 

By 'M. Davidson, Scfeulijlc U. S. Buroaii of lfi!t()Dioio<i;y, Df'-i'idous 

Fruit Insect Invesiijrations 


The Syrphid(v have long been looked upon as an iiuporttuit fai'tor 
ill the control of plaiit-liee and other homopterous iiiscc'tsj and altinnigh 
there are a few species injurious to cultivated plants our presouit kiKjwl- 
edgc plainly indicates that the balance is veiy heavy on the beneficial 
side. 

(diiifoniia is rieli in beneficial species, the majority of whicii beioiig 
to thc' tri})e Syrphini which is centered around the type genus iS?/r/>/ras. 
Tliesc^ species prcp' almost exclusively on plant-liee, tli(‘ species Baccha 
leniur Osten Sackeii attacking mealy-bugs {P^eadococcuH) and Spha- 
rophoria sa//;/?ar/pc.s Thomson being predaceous on th(‘ Beau Thri|)s 
( H eliotJiri p,^ Jamakif^ Perg.) in southern California. 

Just as we have imported from Europe many injurious apliidids, e. y.^ 
Aphis pomi DeClecu*, on apple, pear, loquat; Hyalopterus arundinis 
Fal.)!*., on prune and plum; Aphis rumicis L., on bean; Aphis medi- 
caginis Koch on leguminous crops; Macrosiphum pi si Kalt., on peas; 
Aphis brassiar L., on cruciferous crops; Ckromaphi s jimlandicola 
Kalt., on walnuts, so there have come to us some of their syrphid 
enemies. By far the most important .of these is Cataboinha p 
L. This species finds a home throughout California and in certain 
^'ears becomes extremely abundant wherever severe aphidid infestti- 
tions occur in orchard or field. Two such years in central California 
w<n*e 1912 and 1914. The adult fly is easily recognizable i)y its large 
size and by the three pairs of lunate whitish-yellow spots on the al)- 
dominal disc. A nielanoid variety of the female {urrimlor) is spotless 
and this form is rare except in years when tlu' species is especially 
abundant. In 1914 the variety was very abundant while in 10 IJ and 
1915 very few’ could be observed. Tiie pale green, white-striped larva 
arc vonunons feeders. They may coiivsume a thousand plant-lice of 
average size in the course of their two or three wrecks' larval (cxistencaa 
They appear first early in March and thus have a start of the lady- 
bird l.)eetles and other predators which do not appear inueh beforcj 
April. About the first of March the adult flies begin ovipositing among 
colonies of winter-feeding plant-lice such as Macrosiphum rosic L. on 
roses <and’ Macrosi phum solanifolii Ashm. on weeds such as filaree 
{Er odium) and toward the end of the month eggs are placed among 
young colonies of orchard aphidids the stem-mothers of which hatched 
from the winter eggs in February and early March. It is iiotvommon 

^ Published with the permission of the Chief of the Bureau of Entomology. 
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to find this latter type of aphidids attacked before they have secured 
a good start, a phenomenon which suggests a balance of nature which 
strives to provide enough food for future generations of syrphids by 
guarding against the wholesale destruction of the young stem-mothers. 
If the adult flies that issue early in spring confined their attention to 
the young stem-mothers of the orchard aphidids, the latter would be 
either wiped out or so restricted that there would not lie food for the 
future generations of flies. 

Throughout summer and fall the iarva‘ of Catabomba pyrastri attack 
all varieties of injurious aphidids that they can reach. The species 
must be credited with enormous destruction among plant-lice. All 
things considered it is one of the most beneficial insects in Oaiifoniia, 
vicing with such well-known species as the \Tdalia (Novius cciTdinaU , 
the Chalcidine scale parasites, and Hippodamia convergem. 

In California there are about 14 species of Syrphm, 9 of which are 
either quite uncommon or confined to mountain districts. However 
S. ribesii L., 8. iorviis Osten Sacken, S. americanus Wied., S. opinaior 
Will., and S. arcuatus Fallen attack injurious plant-lice in appreciable 
numbers. Very beneficial are the two most abundant of them, S. 
mneriewms and S. opinator whose larvie are general feeders and may be 
taken frequently among colonies on cultivated plants. The larvai 
of S, arcuatus occur in early spring on coniferous plants feeding upon 
aphidids occurring thereon and later they attack principally such semi- 
protected species as Aphis malifolue Fitch on apple. Like torvus and 
rihesii, arcuatus is common to Europe and North America. All the 
members' of the genus in California have yellow^ or reddish-yellow 
transverse bands on the abdomen. In circuatus the three principal 
bands are interrupted, while in the others above mentioned only the 
first band is interrupted. The larvtn are lirown, yellow or purple and 
the puparia brown. The larvae are not so large or voracious as those 
of Catahomha pyrastri. Closely allied to Syrphus is a common species, 
Eiipeodes volucris Osten Sacken. This fly is marked like the members 
of the genus Syrpkus but is somewhat smaller, albeit large examples 
of the female are almost indistinguishable from the female of Syrphus 
arcuatus. Tlie larvm have been bred from injurious and other plant- 
lice. 

The genus Spharophoria is represented in California by three species, 
Sph. melanosa Will., Sph. sulphuripes Thomson and Sph. miemra 
Osten Sacken, of which the two first at least are aphidophagous in the 
larval stage. These are common flies, narrow-bodied and small, and 
are .peculiar in having extra segments to the abdomen. They are 
blackish with brij^ht yellow cross-bands. The larvm and puparia are 
green and the pupm commonly occur on the plant on which the larvse 
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hare been dwelling, in this respect differing from the spe(:*i(\s previously 
discussed in wliieh the larvee pupate in loose soil or ru!)l)ish at the l:)ase 
of tiie plant. The lame of S'pkwrophoria sulphuripe,^ also prey upon 
itie J3oan Tlirips (Riisseli, The Bean Thrips, U. 8. D, A,, Bui. 118^ 
1912), 

Allograpla Miqiia Ssty is a well known eiieixiy in southern California 
of the citrus and truck crop plant-lice. Further north the fly is less 
common and it has been bred from the walnut aphis {C hr orn aphis 
juglandicola Kalt.). A. fracta, a rarer species^ is presumably aphido- 
phagous. The adult flies are rather smalL They have yellow cross- 
bands and in addition longitudinal and oblique yellow markings on 
the fourth and fifth segments. 

In the allied genus Mcsogtxipta there are two common California 
species, M. geminata Say and ilf. marginata Say. These are small 
species, shilling black with ymliowish-red abdominal markings. Their 
economic standing appears to be unknown while the eastern M. 
polita Say' is an injurious form, attacking corn plants and sometimes 
causing them to wither badlyu 

Baccha is a genus of slender elongate flies, in which the body is more 
or less constricted basaliyu The larvae of B, lemur Ostcn Sacken have 
been bred from the citrus mealy-bug {Pseudococcus citri Risso) (CMealy- 
Bugs of Citrus Trees,’’ Univ. Cal; Coll, Agric. Bill. 258, C. P. Clau- 
sen) and other mealy-bugs (Cal. State Coiiim, Sort. Mo. BuL, voL 
IV, 4, E. 0. Essig) in southern California where the species is common. 
The larval habits of B. obscuricmmis Loew (? B. elongata), found about 
San Francisco Bay^ are unknown. Elsewhere other species of Baccha 
have been reported (c. r/., ‘^Syrphkhe of Ohio,” Ohio State Univ. Bu], 
XVII, 31, C. L. Metcalf) as preying in the larval stage upon aphidids, 
coecids, leaf-hoppers and white-flies. ./ y 

The two aphidophagous genera Fipiza and Paragus belong to the 
tribe CJiilosini, a group in which the larvse chiefly iiihaliit stems and 
stalks of hollmv plants. Pipiza pisticoides Will, and P. albipilosa 
Will, are rather small, black, shining species and bear much short white 
pile. ■ They are both common in California and their larva? feed on 
protected or semi-protected plant-lice such as Pemphigus popuUcaulis 
Fitch on poplar. It is doubtful whether these are of much economic 
importance but further study might alter this opinion, as l)oth P. 
modesta Lcbw and P. radicum Walsh & Riley occur in the East upon 
the woolly'* apple aphidid {Eriosoma lanigerum Haus.) and radicum 
preys also upon the grape phylloxera {Phylloxera vitifoluc Fitch). 
Pipizm larvae in California are dark green or greenish-brown and the 
puparia brown. Both larvae’ and pupse are somewhat more robust and 
ropgfehpd Ahoee/bf the ' 
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Paragiis tibialis Fallen and P, obscurus Mcigen, whether considered 
as two valid species or as two varieties of a single species, are common 
flies. The adults are small shining black or reddisli-l'ilaek flies. The 
larvoe are apliidophagoiis; that of tibialis^ according to kletcaif (Ohio 
State Uiiiv. Bill. XVII, 31) is light yellowish-brown. The small size 
of these species rather militates against their economic importance. 
The larvae feed on aphidids attacking such seini-aciuatic plants as dock. 

Of all these species mentioned above the most important economic- 
ally are in order probably Catabomba purastri^ Sijrpkus opinator, S, 
americaniis, S, arcuatns, Allograpta obliqua, and E-uperxles rohicris. 
The first named prol^ably outweighs all the others together. 

In California syrphid larvie are frequently the victims of Ichneii- 
monid parasites belonging to the genera BassuSy Syrphnctomis, Horn- 
otropus and perhaps others. They are also parasitized ])y Chalcids. 
At times large niimliers of the adults are destroyed by fungi, one such 
outbreak being noticeable in the spring of 1914, in central California. 

Two injurious species of Syrphidx have recently been found in 
California and l)oth are importations from Europe. The Narcissus 
bulb-fly {Merodon equestris Fabr.) is apparently now established in 
central California and Eumerus strigatiis Fallen, said to be injurious 
to onion bulbs in Europe, has apparently become established in the 
San Francisco Bay region. Both of these species have been taken on 
the wing on several occasions. Their larvse dwell inside the bulbs 
and may cause their destruction. Merodon equestris is a !arge haiiy 
robust fly somewhat resembling a bumblebee while Eumerus strigatus 
is a small, black shining, almost bare, species. Co^yestyluvi marginatum 
Say and species of Volucella in their larval stages inhabit the interior 
of cactus leaves and stems and may cause injiiiy to the host (Cf. 
^‘Principal Cactus Insects of United States,’^ W. D. Hunter, F..C. 
Pratt, J. D. Mitchell, U. S. D. A., Bui. 113, 1912). 


Chairman H. J. Quayle: This paper is now open to discussion. 
Secretary: The following communication from H. E. Burke re- 
garding this paper has been received and is as follows: 

“I would be glad to be there at the discussion of Mr. DavidsoiFs 
paper to call attentioir-to the damage done by the larvie of some forest 
Syrphidw to our timber. The larvjB (bark maggots) of Cheilosia 
and probably other genera cause serious defects (black checks) in the 
wood of much of our white fir (Abies concolor), red fir (Abies niagnifica) 
and hemlock (Tsuga heterophylla). In most discussions of the Syrphidm 
the injurious habits are not given,” 

Chairman H. J. Quayle: The next paper by G. F. Aloznette will 
be read' 'by the secretary. 
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THE FRUIT-TREE LEAF SYNETA, SPRAYING DATA AND 

BIOLOGICAL NOTES' 

Hy (J. V . iMoznettk 

jiuriiiji; ih(‘ past sprio^i*; the prime and ehorry growers oF th(‘ Willam- 
ett(‘ Va]k‘y in Oregon haii eoiisidera])le loss due to the ravages of tlie 
Friiit-Trei' Leaf Syneta,, Syneta albida Lee. The species is a miniiber 
of tlio family Chrymnieluhv and is primarily a leaf feeder. Howenan*, 
a,t the time this species is ])artieularl.v ahimdant, the young devc^loping 
fruit of the cherry and prune is severely attacked. The injury which 
consists of a pitting to the fruit causes it to be scarred oi’ l)leniish(Hl so 
laidiy that it is rendered unmai'ketahhp and it ma\’' also ripen pr(‘- 
inatiirely and fall (PI. 31, fig. 1 }. In many cases the sieuns are also badl.y 
nibbled ( PI. 32, fig. 2) . In the ease of the cherry and prune particularly, 
tlie beetles secni to prefer 1h(‘ tender fruit to tlie leaves and petals 
(PI. 33, fig. 3); these, however, are often eaten severely and cause con- 
sideralile akirin. Fortunately the species in puncturing the petals, an 
injury which is often very conspicuouvs, does not injure the fruit- 
forming parts of the flower (PI. 33, figs. 3, 4). Considerable injury is 
also (‘aused to the foliage of young trees, and often means the death 
of the grafts when the individuals are abundant. 

Investigation into the distribution of this species shows it to be 
confined to the Pacific Coast. The species is found from Western 
British Colimibia south to Alamedti county on bbin Francisco Bay. 
Upon (examination of specimens in the writer's collection individuals 
are recorded as coIkK'ted from C'Oiitra Costa County, Oakland and 
Nashmine in California, by Dr. JL (b Van Dyke. Other specimens were 
taken at^ Seattle, Port Angeles and Monroe in Washington. It is 
fairly well distributed over the entire Willamette Valley, Oregon, 
particularly in the noi’thern part. KSpecimens collc(‘ted in British 
Coluraliia were taken at Vernon. The specit^s was not known to 
exist east of the Ckiscade Mountains but recently a re})ort was noticed 
in which Mr. M. A. Yothers- reports it as being a serious pest to apple 
at Whilla Walla, Washington. He also reports it from Payallup, 
Washington, near Seattle. 

Upon examination the species was found to be exceedingly variable 
in coloration, apparently according to its typographical distribution. 
The male possesses subacute angulations at the sides of the thorax 
without denticulations. The ■ costa 'in this species are very variable 

, ^ J Contribution, from the Entomology Department of the Oregon Agricultural College. 

, .2' Bui. ,No. 124, B'ud Weevik and Other Bud-eating Insects of Washington, by M. A. 
, YoffherSj'Bullman, Wash, , • ''b 
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aild may he entirely absent. The color is usually a grayish-white to 
testaceous witli the suture iieaiiy black. The posterior tiijite are 
simple witii teruiiiial spurs. The female is usualh' a yellowish-wliite 
and varies less in color than the male. The foimis recorded from Kasli- 
iiiirie in Trinity County, California, at an elevation of 5,01)0 feet, are 
niiieli lai’ger than are any of the individuals collected at other points 
iii Caiiforiiia and at points io the north. The species has not been 
foiiiic! south of San Francisco Bay, occasionally one may be found in the 
hills near Oakland, California. In that region it is often exmfused with 
a variet}^ of an allied species, Syneta simplex Lee., which is usualh’-the 
most destructive to fruits in sections of Californiad and occurs in 
greater abundaiiee than' does Syneta alblda Lee. J^peeimens recorded 
from Port Angeles, Wdishington, are very dark in appearance, the dark 
l>rowii approaching a Idack. A specimen taken at Yacpiiiia Bay in 
Oi'egoii is a deep red in color. The striations on the elytra of both 
s{‘x{‘s, which is a characteristic distinguishing it from the existing 
species, vary greatly according to the locality in which they are found. 
A more detailed account of the variations of this species is intended to 
1)0 incorporated in a later paper on the revision of the genus Syneta, 

The original liost of this species is not known to the writer. In many 
instances the l^cetles were found working on vine maple and hazelnut 
trees which may possibly be their native hosts. Ainong the fruit 
trees which are attacked may be listed the apple, cherry, prune, pear, 
tluince, plum and wild crabapple. Occasionally the small fruits, as 
currant and gooseberry, ai’e attacked. 

Due to the fact that considerable alarm existed among the orchard- 
ists of the Willamette Valley, a series of spraying experiments were 
conducted in a preliminary manner to test the efficiency of a few sprays 
as killing agents or as repellents^ At the time when this insect is doing 
its destructive work the precipitation in w^estern Oregon is very heavy. 
This is during April and May. Hence it is absolutely essential that the 
spray materials possess adhesive and colloidal properties. This year 
the adults wer^e particularly numerous from the last' of April until the 
last. 'of May. 

In the experiments conducted the sprays were applied after the 
beetles had already done some damage, but as the beetles are capable 
of living from a month to six weeks fairly good data could be obtained 
from the action of the sprays used under our climatic conditions. The 
following applications were applied to Italian prunes on the place of 
Mr. C. 0, Constable at Salem, Oregon, in May, a short while after the 
I)etals had fallen or just after the shucks had fallen: Black' Leaf 40 

^ Injiirious and Beneficial Insects of California, E, 0 . Essig, Cal. State Com. of 
Horticulture, Sacramento,' Cal. ’■ 
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at the rate of l—lOO plus lime-sulphur l~35j trees sprayed; whitG 
hellebore 2 llxs, tj) 50 gallons of lime-sulphui‘ 1-35, fifty trees sprayed: 
tripliiiiil)ie arsenate of lead, 3 lbs. to 50 gallons of lime-sulphur l-So, 
sprayed 100 trees. The rest of the orchard was spra}^^! with regular 
neutral lead arsenate 2 lbs. to 50 gallons of lime-sulphur 1-35. A few 
cherry trees were also sprayed with this material to test for burning 
properties as well. 

The. results of these preliminary experiments showed that due to our 
excessive rains at intervals the Black Leal 40 and white hellebore, when 
used with lime-sulphur, cannot be relied upon as they are subject to 
being washed away, short while after the trees were sprayed the 
foliage upon examination was imry badly eaten into and many of the 
small fruits pitted. In check experiments carried on at Corvallis 
wdiere the beetles were confined in cheesecloth bags over apple trees, 
it was found that the beetles did not seem to mind the Black Leaf 40 
and white hellebore when used alone and ate very voraciously of the 
foliage. At Salem, Oregon, it was observed that the regular arsenate 
of lead when applied in greater strengths than 2 lbs. to 50 gallons of 
lime-sulphur 1-35 cannot be used with safety on the tender cherry 
foliage. The triplumbic arsenate of lead gave very good results and 
may be used in greater strengths than the regular neutral arsenate of 
lead on cherry and prune foliage. The Italian prune trees where the 
arsenate of lead was used were less riddled, the prunes were cleaner from 
pitting and occasionally one or two beetles could be shaken from the 
trees. The arsenate of lead, both triplumbic and the regular neutral, 
showed very good adhesive properties when used with lime-sulphur 
and the foliage was well coated two weeks after the applications in 
spite of our excessive hard spring rains. It is possible that the tri- 
plumbic arsenate of lead may be used at greater strengths than -was 
iivSed with good results on the foliage of cherry and prune. 

In this state where the browm rot of stone fruits, Sclerotma friiciigefia^ 
is prevalent and spraying operations must l)e conducted against it 
in the case of cherries and Italian prunes and plums, combination 
spraying should be practiced more extensively, in those sections where 
the two evils exist. 

In the case of prunes, plums and cherries wdiich are sprayed for 
brown rot just after the blossoms open with Bordeaux Mixture 4-4-50' 
or lime-sulphur 1-35, arsenate of lead should be added 3 lbs. to 50 
gallons of the spray, and preferably the triplumbic arsenate of lead as 
the foliage of cherry particularly is very susceptible to arsenic injury. 
In 'the spray against brown rot and Coccomyes (Cylindrosporiurn), 
the leaf spot or shot hole to be applied 10 days or t-wo weeks after the 
shucks fall, add arsenate of lead 3 lbs. to 50 gallons of the spray. At 
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this time Bordeaux is used at the rate of 4-4-50; and lime-sulphur at 
the rate of 1-50. In the case of the apple and pear, arsenate of lead 
may be added at the rate of 3 lbs. to 50 gallons of linie-siilphur in the 
‘’‘pink” for apple scab, Yentiiria pomi. The arsenate of lead incor- 
porated against the codling moth will ])e sufficient in subsequent 
sprays for the apple and pear. 

Explanation op Plates 32, 33 

1. Cherries pitted and deformed by Syncta alhida Lee. 

2. Young cherries pitted and stems gnawed, arlults. 

3. Apple siiowing the characteristic work of the adults on foliage. 

4. Injured and uninjured apjde blossoms. 


Chairman H. J. Quayle: The next paper will be by E. 0. Essig on 
the chiA^sant hemum gall-fiy . 


THE CHRYSANTHEMUM GALL-FLY, DIARTHRONOMYIA 

HYPOG^A (F. LOW) 

Cecidoniijia hypogeea F. Low, Verb. Zool.-Bot. Ges. Wien, XXXV,, 
p. 488, 1885. (Figures 1-7) 

By E. 0. Essig, Agricultural Experiment Station, Berkeley, California 

Though the chrysanthemum gall-fly has been known as a pest in 
Europe for many years it was not recorded as occurring in the United 
States until April 1915 when Dr. E, P. Felt received specimens from 
Prof. R. H. Pettit of Michigan,^ In September of the same year Mr. 
C. C. Barnum, a student at the University of California, called atten- 
tion to the work of a gall-fly on chrysanthemums growing in a green- 
house on the campus. From the infested plants the writer reared a 
large number of adults, some of which were forwarded to Dr. Felt who- 
kindly determined them as the above and gave the published records- 
of its previous occurrence in this country. Since that time the writer 
has made a general survey of the central part of the state and has- 
found that the insect is quite abundant and destructive in the region of 
San Francisco Bay. 

Description 

The larvse or maggots (Fig. 32 B) are very small, averaging only about 1.5 mill, in 
length and 0.8 mm. in diameter when full-grown. The shape is somewhat cylin- 
drical with the anterior end more or less pointed and the posterior end broadly 
rounded. The color varies from transparent- wEite to pale yellow or orange. 


VJr. Econ. Ent. VIII, p, 267, April 1915. 
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thf' anterior (aid. I'he (‘olor is wliite or pale-yeliow with anilx 
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Tig. 32. riio cliryHantheiniini gall-fly, Diarthronomijia hypogwa (F. Low), A, 
galls as they appear above the surface of the plant; B, larva; Cj pupa; I), en- 
larged anterior projections of same; adult female; F, ovipositor of female; (7, 
scales from legs; iJ, J, /, sections of the antenna; A', wing showing slight varia- 
tions; L, genitalia of male; M, palpus. Enlarged. (Original). 


markings on the anterior region.' There are two pairs of prominent tooth-like pro- 
jections at the head, the flrst pair- being noticeably larger than the second, ' The 
color of these projections is somewhat ■■darker than the surrounding tissues. 
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■ilia 

nduli.s <ii’ llit‘s i .‘>2 10) ;i.r<‘ (‘X(U‘(‘<]injj:!y <l(>li(X‘ii<* with iioti(‘4'ably and 
shaafar !af»;s. 'Th(‘ h<*a,d, aid.tainu', t.lio,r;vx and (ht; base nl’ llu‘ abdoiiuai an* duaky 

.’liiilHT; IIh‘ ii,i;;fib-aml H*r \vitj,i li^’}'d,>“(*()lora<l IVmora; ila* a.lHloniaii brij^'iil ur pala 
nraiioy-rad ; and I 1 h‘ ayas vary dark-r^Ml. ''riin \vin<i;s an* t.ra.ns])ar(aii or ia,iijtl.v .smoky 
and ao\'<n‘ad wilh immy saala-lika hairs. 1dia. l(*f>;s arn al.sr) thi<*k!y In^sai, with similar 
hairs or saalas vvhiah ara not i{a*a.l>ly widm* a,t th(* <i{> or soruawiiat spaAiihiicashapod 
( hi5i;. r?2 ( J j. dho palpi (Idii;. d2 .'M ) a.r<' t \v<)-joini,(M! arid t,ho antanma (hia;. d2 If, I, J) 
aiX‘ jb-joisdad aial normally hairy. 'Tin* body i.s sl(md(*i’ and arara.a'(\'^ 1.0 irini. in 
latini h. 

\a PH“li istokv 

llio hnidls of ilu* ins(Hd' hrivo Ikhmi UH(ii*r ohsorvution for only part 
of a y(‘ar, hut ioti^ (uiou^h io fi:a.iu a. fair ichai of tlu* nuiiii points in tlu^ 
lifo-bis.l o!‘y. During' tin* suninuM- months of Au.i>;ust-, Sc^ptiunlKU* and 
Ooiohor iho maxiintim <b'.v(dopmfmt is rcaicdiod aaid tlan't* an^ i^real 
!!Uinh(‘rs of all sta.^’os a,fter whi(*h IIhux' is a j»;radnal .reduction until 
tlK‘ followiniz; spuing' a-nd sinniruM*. The a.duKs of ilna sununor l)rood 
risi' U> n wa'v lara'c* nunilK'r of !na,i>;^ji:ots whielt liil)ernato in, tluo 
.a’alls on tlie hmaa's an<l stnins of iln* plants. These* r<‘ach nndurit.y in 
the sfirina; and rise to tin* smnni(*r brood s<.> tliat tin*r(‘ a,f)lK'ar to 
he hut ilu‘ two l)roods duriipo; a, yiair. Tlnire is some oeeriappin,^’ of 
I he broods since a,dnH'S may- issut* a.s lat.e a.s Januaxy and a fc*w pup® 
Idhernale. Tin* writer has he(*u informed ikv Horists, wlio have been 

acquainiml with tin* habits of tin* insect for y(*ars, tliat tlu' adults 
swarm in the .i>;r(‘en houses a,s early as five o’cloc^k in, tlie morning' during 
ifie smnnnrr and tliat during tlu* day they are nut to lie found. The 
forima* ohservaiion has not Ixam substantiated, tnit tin* latdtu’ was 
catarfully studied and it was found that though tin* adults (‘ould be 
found at all times during the day tlny^ were iisiudly resting on t-lu* 
plants and scTlom rwer on tla^ wing, though tiny w(*n‘ s(*en to lly freely 
at times liut only wlnm disturlHal. 

NAiantu f)K Woiiiv 

,\s the comuion rnurn^ implies, this insetd; prfKlu(a‘s gails whicli arc* 
Vi‘ry eliai’acderistic aaid may t)e found on tJ'ie lc,aives, k?af-petioles, 
stems and fnnls (,)f tln^* food phiuis, Th<* gitlls (Fig* 32 A, and |>,ls. 34, 35, 
,tig, 2"“o) {ire dc'cidedly cone-shaped and th(‘ main axis may bc'* a4 right- 
juighys or a,t'- a,n a.(n,it.c* amgh^ to ilie main axis <,)f ttie leaves, st(,ims and 
iiuds. \a,a‘y oft.cm tl,n,*y may be almost wholly encloses, 1 within the 
t,. issue, ‘B so t!:nit. only tTc* ti|)s are exposed. Tl,u^ greatest,. num,l)crs arc,* 
to bc^ found on the tcvndca* shoots on both sides of the* leaves, on thc! 
st.cnns ,nc:*iir tTc* tif)Ha.,nd on the buds. Infested shoots are often dis- 
toried beyond recognition (PL 35, fi,gu,re 5) and arc eventually killed. 
Tlici <,a,:i,lor is first somewliat lighter than tlic^ surrounding, tissuexs, but 
in tmne l:)ec‘oine l)riglitTed or brown. The si^e of the fully-dcweloped 
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^'alls is uniionn tilmii l\ min. in !nsi,i!;Mi mih! I iiiim in 

dimiieter ai. tlie bn-S(‘. Thny iwv iimst ainimlmii ihifiii.!*; fim fall ami 
winter inont-hs. In imuiy of the (‘hrysjinl Inmiuni i‘;rowinji: tiisir’nis 
ill the San hramtisee lia;y l'h‘.s>:i<)n as iiumh its mm flsird ef Urn e!*fi|i is 
aanually lost unless |)n*vtnd'ive or eoul-rol ni(‘a.siir<‘s an‘ adopted. Two 
florists at Alameda who at on(‘ time iiww iarji;(^. numlKn's of eut {lo\vm‘s 
claiiri. that the fly foreed tlnan out of Imsiiu'ss. Flarits gnmn in 
hoiises are injured most, but tiu' a.itaeks are aiso ymy severe* in iaih 
houses. Plants ^Towin^ out-of-doors in tPe a.veniy;(‘ iiouse p:ardeu do 
not appear to liecoirie infested, at k^asl- a, eandhil inspiad.ioii In'is so fn.r 
failed to discover sucli, and infested plants taken from a griHUihousc' or 
a lath house ra])idly recover when ])la(‘ed outmnh' whc^re there is no 
protection from t-he elements. Last August the writer seeunul tavimf.y- 
one infested plants from a gre(mhous<‘ and s(d. them in liis ga.rden. On 
all of the new growth which has a}.)peared t'o date (F(d>ruary 24-) tJuaa? 
is not a single gall to be found, wliilo checks left in the griamhousi'. and 
removed to a lath house are either still badly irdested or ar(‘ c*nif rely 
ruined. It is perfectly possilde however to <a)ncoive of a, condition 
outside in a particularly protected and warm place where the. inscad, 
may continue to breed. 

DiSTElBUTlON 

As previously stated the chrysanthemum gall-fly was first t;ak(m by 
the writer in California at Berkeley, though investigations sliow that, 
it has been known to florists for over fifteen years in otluu* |)la(H^s around 
San Francisco Bay. The writer has takem it in Alanmda, San Fran- 
cisco and San Alateo Counties. It probalily occurs in tlic^ ()t;h(‘r 
counties which have not hecni visibal. A singU^ infcastial slioot. of a 
chrysanthcmimi was received last fall from Mr. Arthur 1C Ihaa's, 
County Horticultural C'o,inniissi<'>ner,frotnRi(aa*(‘d and it is not imlilady 
that the insect is distributt‘d througliout the stnt.c^ wherc^ clirysan- 
themiims are grown commer(*ially. 

Food Puantb 

The favorite food plant of this insect is tlie cultival.(H;l clirysan* 
tliemum, some strains of which are more siis(*-(?ptil)k^ to attatdv tlian 
others, but all' appear to suffer to some extent at least, 'f 1 h 3 ox-eye, 
daisy (Chrysanthemum leucanihemum) is listed as a liost in Europed 

Control 

The practice of growing the bulk of the chrysanthemum crop under 
cloth has been one of the chief means of preventing tlic attacks of tlic^ 

Miertfe, C., ' Catalogus Bipterorum, II, p. 69, 1902. 
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c4irysjuiilicM!iiifa a.nd is hy far ili<‘ most efficiont and saiisftn*”* 

lory way of handlin,!!; situation. Tho young <‘loau S(^ka4.(‘d plants 
a.ro propa.g:it<Mi from (,Ih‘ lu'ginniug in tlu‘si^ insia'i-iiroof ciotli house's 
and (wory j)nsa*uiiion is {.n.kem, in k(a‘|) tiuun clean tiiid light. 

ill grcciiiuHjsc's tin* dilticuitif'S arc ViU'v grcai-. 'Mliiuinatiiig all 
iiilVsind phints and using only cic.an <Mittiugs have given fairly good 
rcsiiils, hut means a (*ontinua.l fight from the wry beginning to pre- 



hip;, ah. aiia,lontH%n.l clmnuatxs of AmJiji/nfrru.i h\},^ a parasit e of tlu^ 

oiiryKaiiilurmun galldly, d, wings; /h antiauia; niiddU* tarsus; I)j (itual ,s[Hir 
oil front ii'g; tiibia.! spur on hind leg; inundihle. MrwdJy enlarged. (Original). 

vc'iit riyinf(‘st.ai.iorn Hor,n('‘ florists take only underground caittings from 
infc'stiul plant'.s and g<'t satisfac'-tory results wlieii all of the old plants 
lire. destroy<Hi lurfore tlu' flies lu^giii to emerge in the. spring. 

Iji hit.li housc^s there is (‘.ont.imial danger of infestation whieii can 
Inirclly l)<‘. avoided. One |:muddee whicdi works very well where tlie 
old pliiiits allowed to come up again during tlie winter and spriiig 
is io cut l)ac:tk tfic' young shoots in Novemberr or l)eeciiil)cr and again in 
Idibriiary or M.areh ahiil burn the trimmings. In this way most of the 
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liibenuxtirvii: larA’a^ mv dostroyod iind niiKdi of (du' cim)!) hirt iiKi,tii!‘C‘ iti 
^^00(1 eonditioi'i. 

Ni(*ot'ii'K‘ sul]’)had(‘ or “Black Lcatf -fO” used in ilu' |>roporri,ons of { 
to 1000 of \va4(‘r will give tcuuponuy rcTud if a.}')plicd oina^ oi* twice, 
hut to get good results it must he us ( m ;1 exiny tovo or ihr(M‘ we<‘ks from 
June until just Ixdore blossoiuing tiimc 



Fig. 34. TetrasHekuH sj,)., a paixwite of the (jhiysaiitluvirium gull-tly. Detail 
drawings: wings; /i, last five joints of the antenna; 0, middle ta-mis; /), ti!)ial 

spur of front leg; E, tihial spur of the hinrl leg; 1<\ inaudi!>}e. (tiandly enlarged. 
(Original) . 

Parasites 

During tlie suniiner a large number of parasites were reared from 
infested plants and one species in particular did excellent work in the 
University greenhouse. The material was sent away for determi- 
nation and a few observations made as follows: 

Amhlymems sp. This hyraenopterous parasite has beem described 
by Mr. 'A. A. Girault, through the 'kindness of Dr. L.'O. Howard, and 
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a <Ii'‘sc*ri|)(itHi is to (‘iscAviu'n'. Thomiults are i)lack with ^yelloAv 

fiiarkiie^’s on ilie hli<‘ iVmal<‘s va.ry from I mm. to 1.2 iiini. in 

leii,t!,ih the iiiaJes n.r(^ soni(‘wli,‘ii siiutlh'r. Hone.' of the cietaiis in 
figure Ihl will aid iii distinji^iiishinjz; it. The hirvie liv(‘ witliin the gaJIs 
ah)!!«;sidc' the ina.i»;,i»;ots of i.he ^all-Hy \vhi(di they .i»;ra,(lually eoiisiimca 
They r(‘iuaiii vviildn the ^'alLs until niatun^ wh(m they ernei'g'C through 
siiiaJ! {‘iiamhir hohis. Tliis spcxaes is the most abundant during the 
siiiiimm* monihs and ail of the adults were reared during August, 
Septe]n!)(‘r and i)etol)er. In not a fcnv cases as high as SO per cent 
Id 00 pci* (uait of tlu'. maggots were destroyed. 

Telr(LslicJiii..H ^y. (Fig. S4). The generic determination of itiis instant 
was mad(‘ by Mr. Ha,rry S. Smith, Superintendent of the States lusee- 
tary, SaerauH'utiO, (hilifornia. It is rdso a small black parasite sonu'- 
wha.t hirger iiuin ihv, former and (^asib" (listinguisluHl from it by t he 
four-join teal ta rsi and othen* eluiracdaa\s shown in the aaaiompan^dng 
dra, wings. 
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31 Hi .Bej,.fort of th(* Sta.l{‘ Fnf.omoiogist of the StalA^ o.f N(‘w York, June 1, 1916, frotn 
i)r, F(4i a,nd finds t hat the sul)j<’c.t nmtter is .much m(.)re thoroughly hand, led mid that 
f.his pjiper would not worth printing wca-c^ it not for t.lie local, interest to (Aiiifornia,, 
Th(» above lahliography is (ak<ai (‘utinJy fro,m Dr. .Felt’s paper witli a rearrange*- 
imnit. and a few minor change's, 

Ot.lua* local id(^s given in 'Dr. FvWh paper are Oregon, and Ottawa, (.lanadii, and th.e 
mldith,nuil Ihiropt'an Imst plants: Chrymnlhemum corymbomm, C, atraium, (b japtm^ 
irmn and ("t, myconis. Th<^ varieties of C, japonicuni are very' generally inf(\sl'.ed in 
tIuH district. 

Tlie tecdmical dcHcriptior) of th,e various stages is very complete in ihea'bovt,^ meu- 
bofiecl |)a|}fa‘. 
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ExiM.ANATlOfNT f)F I'^LATIOW 34, 35 

Fi^’. 2. Cltiw-sa-nUhetiioru i(>a,f Hbowinfi; uewl\' fontHHl ih(M‘hry>’';uil}a*!n!!isj 

(Ht fJie iin(l<!r HUrfa.(*o. lOiiIar^’ad. (( r’hoto b^’ S(‘!. Jlliisl V A 

Fil>;. 3 . (*fii‘ysa,iith(‘muru showiii.a; th(‘ j[i;aJlM ma,fl(^ by IhealtrysaiiliHiiisiiti 

gali 4 !y. Ilia round holes \vm* iiatflr by iKira.sib‘s. lOnIa, r^ud. (OnF’inai. PhoU# 
!>y .Deptu 8 (‘.i. Iliusi., lb 

h’ip;. 4 . Tip of young; clirysMutheinum plant showing; fully'oh'.vi'lopc'd g;a,lly'Oi‘ tho 
otirysant.boMaiun g;all“f!y. The g:alls wca’o dark nnl a,nd mostly (an the up|Mn‘ sur- 
faces of the leaves. (Original. Plioto by Dept. Sci. ,11 lust., F. 

Idg. 5 . Young shoot of chry.santluuniim plant showing the d( 4 orniify due to i h(,‘ 
galls made by the (dirysaritheinum gall-lly. This is a fair examph‘ of tlu‘ work in 
greciibouscs and lath houses wlien control inoasur(;s are not, (‘inployed. Fnlargi'd. 
(OrigiiuiL Photo by Dept. ^Sci. lUust., U. O.). 


Chairman FI. J. Qualh: The next pap(u* by Mr. FL llalpli (b." Oiig 
on the Miiiiicipai Control of the Argentine Ant will be i’(Rid l)y thii 
secretary. 


MUNICIPAL CONTROL OF THE ARGENTINE ANT 

E, Ralph be Ong, Instructor in Entomology ^ Unimrsitij of Col if or out 

The Argentine Ant was first recognized in California fibout 1008j 
at only eight points in the state but has since spread to most of tlu,i 
larger 'Cities on the coast. The list of known infested toAvns in 1911) 
being as follows; San Diego, Corona, Riverside, Upland, Claremont, 
Azusa, Monrovia, Los Angeles, Mo,ntecito, Santa Ba!’l)ara, Sn-nta 
Maria, Salinas, San Jose, Cupertino, Sai*atoga, Rexhvood C.'ii.y, Sa.n 
Mateo, Burlingame, San Ih'anciseo, Alameda, Berkeley, Oa,k!n-iicl, 
Piedmont, Stege, Martinez, Byron Hot Springs, Sto(*k:ton, Sfmra.- 
mento, and St. Helena. In many of these towns tlie inlest.ud a/rea is 
comparatively small but steadily increasing whiles in ot,h(u\s, for inslu-nce 
Alameda, practically the cntiiXi town is infest(KL 

Here is an example of a most annoying houses |)est, s})r<^a,diiig in a, 
few years’ time in scattering colonies over a strip of l,errii.-ory, 700 
miles long, without any systematic effort Ixung ma,de t.o (dmek its 
invasion. Carried from city to city by commerce th(\y ga.in a- foot- 
hold and slowly but surely spread out on every side in spitj) of thc,^ 
thousands of dollars spent by’ the householders and the liosts of ant 
remedies for sale; even a list of which is too cumbersome fm* this paper. 
Thirty-nine arsenical ant remedies have been recordcxl in tins state 
alone, the percentage of metallic arsenic ranging from 1.2 per ec 3 nt 
to ,2 per cent. The great majority of these are strong pcjrcentages of 
arsenic which 'are not effective in control work on this ant and are 
unsafe to have on the premises, especially where t,hcre are childrem 
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In the 'iall of 1908 iho UiuYei'sity eskiblislied ,t labonitory in East 
():ikl:u,i(i lor iJie study of ibis pcisi, pari of the rosulis of wbicb wore 
i>iil)l!s!Hai ill ( h*t<d)ui‘ JO.IOj iunhidirij^’ the fonnula for a weak arsenical 
soiutiofs Ibat luis pioven so eiTeciiva* as a, (jonirol nieasiirc. To L« 
1!. Da.y'j jiii :iss!sLaiii in the. laboratory, is due the first proof of tlie 
ip'irnter (['‘llhueiicy csf this strength of poison. 

A!.)Oii'i tins time the City of tkn*keley appropriated fiA^c liimdred 
(SolHIJHI) dollai'S for a eampaigu against the post; this work Avas carried 
oil by jj. J. Nickels'^ nridm.* the plan outlined by Professor Woodworth. 
At tliis tiini^. there were ])ut two small colonies in Berkeley, one coAU^r- 
iiig about two l)lo(‘ks, the other parts of four blocks. Considering the 
seriousness of the iiest and the srnalliu.'ss of the infestation, it Avas corn 
sidm‘ed advisa-ble to attempt eradicating the ants. A careful survey 
was ma.de and i^very effort used to secure the cooperation of all resi- 
(!ent;s in the affected areas, to the end that all supplies of food except 
the* poisoned liait might lie shut off from the ants as far as possible, 
ant syrup in small [Ku-forated contai,nei\s was placed in ewery lot. To 
siipplenumt the poisoned bait a solution of cyanide (2 oz. sodium 
cyanide, to 1 gallon, of water) was used on the nests wherever found, 
the entire (’5xp(u,is(‘. of labor and material being bo.rne by the city. ' The 
inanufactun.^ ami distribution of tlie ant syrup was done c,n,tirely by M-i\ 
Nitb'cls or an assista.nt. This plan aatas tried for seweral months and 
although the ants were not exteiininated they Avere controlled, and 
to tln^ c^xtimt tliai. inw‘isions of houses in the infested areas immediately 
ccasefl or werc.^ ra.re a,iid of short duration and after a time wore un- 
known; even at ih time of the year when they arc most annoying and 
though thci 0:11 ts worn present in th,e yard. Control, that is freedom 
.from ants as a housi^ post, was attained altliougli tlie desired result, 
eradication, wa^s not- a<,*bicved. This immunity was attained by thus 
rc, a, luring ibeir numbers. Wlien the ants can lie controlled so that 
Ibivy a;rv^ m,)t a serious |)est and the territory is not increasing tlie work 
jiistiluAS the (.liTort. 

Biictiusii some of i-he Berkekyy colonies crossed the line into Oakland 
it, 'was very c'ndidi'urt tliat eradication Avould be impossilffe without joint 
act.ion wi'ih tliat cit'y, therefore a siKscessful effort was made to extend 
the, work to tlie 'NortlHn''n section of Oakland, 

It was soon seen, however, that eradication was going to be an im- 
possiliility, at l(aist w'ith the funds that could be made available, and the 
wliole attempt was dropped. 

In '1.915 the City of' Piedmont took official recognition of this pest 
ancl asked tiie University for assistance in carrying on control work* 
At, tfiis time only four, or five blocks of the town were known 'to bO' 

rj'uuit. Eci>N, Ent/,1V, 4, Aug. 1911. 
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infested aiici a soiiiewliat siiuiilar ctuiipaigri to the one in Berkeley und 
Oakland was canied on by the author. This oiTort dilTercMi .frcnii 
those previously undertaken in that no attempt was jnoxJe to 
cate l)iit from the dirst the idea was control. As a cont 4 ‘ol measure 
the previous campaigns liad been completely su(va\ssfiiL 

The method consisted in the use of parn.flin<Mi |)a.{HU‘ l)ags,, pc^rforatec! 
at the bottom to allow free acces>s of tiie ants. In this l)a,g was placiCH-,! 
a sponge saturated Avi'th the ant syrup. The formula for this syrup 
is as follows : 

U ox. sodium arsenite; 

16 lbs. sugar; 

Water to make three gallons of syrup. 

A supply of the prepared hags was placed in convenient plact^s in 
the infested yards and the sponges refilled as often as necessary. 
In some cases cyanide solution was used on the nests. Preiiaration 
and distribution of the material was done by oi,ie man woiking part 
time in the employ of the city. He also answcu’ed all calls for assisl;- 
ance to any part of the city and whenever an infestation of Argentine 
ants wars found, work was begun in that vicinity. 

Piedmont was peculiarly subject to new infestations sinca^ the greatei* 
part of their potted plants, nursery stock, nianurc, and Imilding 
materials arc brought from the adjoining city of Oakland, wliich evam 
at this time contained large areas of ant infested territ^oiy and had 
ceased doing anything to control them. In tliis way new infesta-iions 
are constantly begun in Piedmont but by prompt control measures 
the spread of the ant was restricted and also the annoyarua,^ to 1 uhis{‘“ 
hoklers was almost completely eliminated. Gity contr‘ol wa,s (v:)!d''iniied 
for about three years; the fn‘st year the total (‘ost was threc‘ luindred 
(1300.00) dollars, the second year, on account of sc^veraJ mnv infissl-a,- 
tions, the expense was slightly more l)ut less than fom- hundred (|‘•|^KI.O0) 
dollars and this for a total area of sixtc<m blocks S(‘a4(er(‘(l in e.yny 
part of the city, besides inspection of i\m eniln'^. city.. In fht‘ Ihifd 
year small tin cans were substituted for the pa|;)(‘r l)ags, this iHsliieed 
tlie^ amount of refilling necessary as larger amounts of syru|;) could lx* 
left in the containers so that in spite of an increased territory, ilm cost, 
remained about the same. The work was dropped at tins timf‘ from 
lack of funds. 

, ^Instead of buying prepared sodium arsenite (wliicii is quite variable* In sir<nigi!t) 
it is now made according to the following formula. 

1 oz. white arsenic; 

2 oz. sal soda or 1 oz. sodium hydroxide; 

8 oz. water. 

Boll until clear and combine with 16 pounds of sugar and sufficient water , to iiiakts 
three gallons. 
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i )uriiig this the iiife«ted areas in the adjoining cities of lierkek^Yj- 
(lakiaiid, niul Ahunoda had increased enonnmisly in spite of the work 
doiH^, hy i.lu' r(‘si<lent.s to control the ants; in sonu^ (‘asos a single family 
would s|)(md from lAventy to thirty dollars a yimi* for a,.nt pastes and 
yid, not {a)nti’ol them. Alameda was now practicailiy a vsolid iiifcsta”- 
fciori;, Oakland iuis perhaps half its territory infested. In Berkele^y the 
infest:itio!i had inc:rease<l from five blocks to one hundred and sixteen 
or twevnty while in Piedmont the increase had been from fonr to about 
thirty blorivS and with far less annoyance to the houseliolders than in 
the other cities. Invasions of the house, when occnrriiig at all, being 
spora<li(‘, and only for a short time instead of lasting the greater part 
of the ycair. This result being attained at a total cost of about eleven 
hrmdred (fllOO.OO) dollars for three years. And now after over a 
yciar of no effort the ants are only beginning to make trouble. 

In 1915 Bc'rkelcy again appropriated funds for control work, the 
lircsent (campaign l)eing in charge of W. A, Gregory. The work at- 
tcm|)te(l is purely control, no effort being made to force measures at 
a!iy |')oint, but wherevirr assistance is asked, for, the city, througli its 
lieaftli <Ie|)arlnien1 , takes charge of the control ineasiu-es and bears all 
expen>s(u At fhe end of the present fiscal year, one hundred and six- 
te(m out of one hundred and thirty-three infested blocks are. I^eing 
trea,i':ed, the total cost for the year’s (aimpaign being sixteen hundred 
($11)00.00) dollars or aliout ono dollar and tw'C'lve cents $(L12) a 
blocik per month. 

\¥hil(^ tlm veiiKaly has been availalile to all, and most of t!ie drug 
8t4)res in tlu^ infested districts manufacture it under tlio name of the 
Argentine Ant renualy l)ut of course at a much liighei' piiee than the 
wllol(^sale i’at-es ai which the municipality (‘an furnisli it, and while, 
tlie Univ(vrsit.y lias given directions and sent ciiHuilars to all who are 
int(M’CNS'ied in coni;rol work, y(‘t the ants continue to increase and many 
hous(‘h()l(lers fail to find r(‘lief fi’om the insect (wen tliough time and 
money'- ar(^ spemt frendy in i.he a,ttempted controh 

Sonu^. give up and movo to uniidested localities, increased diffieiilty 
is found in {‘etainirig tenants in the districts, rents arc? lowered, and 
oven .realt.y valiuvs fall, not from the lacdv of spending money l>iit be- 
cause it has not l)ecn iis(-h 1 properly. These results show that simple 
as the pi‘()(a?ss is, the best resulis are secured when the municipality, 
assumes the rc^sponsilrility and places an expert in charge of the work. 

Isiu This sl'iows in the more certain control since only a portion of 
the peoples iiave success with the remedy; 

2c:l Idle lessened (joHt,r--*mucIi less, experieiuM? has sliow-u .than the 
community spends; and, 
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3cl. Tlie greater safety, since the;re will 1)0 no nc.Ha'Ssii'y of kcnri.aiig 
a stoelv of the poison in the house. 

Th (3 i-riisteos of every city infest-cd hy Argentine Ant e:in lints 
provide;^ tl,i(3 moans of a.V'oi(liog the lowering of vaJnc'^ of ilani’ rr‘s!‘" 
deuce property due to the presence of this insect. 


Chaiiiman I:I. J. Qxtayle: This papc'.r is now opcni i.o disciissioiu 

De. E. G. Titus: In the paper read the date of t.lie. first co!I(n*tiiig 
of the Argentine ant is given as 190S. I took it in the year llHt) at 
Ontario, Cal. 

Mr. H. S. Smith : What influence lias Argentine mrt on tlie, iiiiin .) )vrs 
of scale insects? Professor Loiinsbniy reports tlie l)la(?k scah^ a.s a 
pest oiil}” after the appearance of the Argentine a.nt in Souih. Afric'a? 

CiiAiRr^iAN II. J. Quayle: The soft brown becoines specially sc-vrh 
oils under its influence. The ants keep off tlie parasites and ivhe a!,)- 
sence of parasitism is noticeable in the case of this scale. It lias not 
been noted, however, in connection with the bhick scale. 

Mr. H. S. Rmith: The Argentine aiits cause the; distippearaiice of 
ladybird lieetles in breeding cages. 

Dr. E. G. Titus: I saw the ants eating the eggs of ladyliird beetles 
at New Orleans. 

Chairman H. J. Quayee: The next paper has been preiiared l)y 
J. G. Bridwell of Honolulu, H. T. and will bo rea.d liy Airs. Bridwell 
who has come for this purpose. 


BREEDING FRUIT-FLY PARASITES IN THE HAWAIIAN 

ISLANDS 

By j. G. Biunwionn 

Among the fruit-fly parasites lirought to Honolulu hy ’Profi\s.sor 
Silvestri from Africa and Australia in 1913 for the Boartl of Agriculture 
and Forestry of Hawaii were three Opiwe JiracivddH att-ac.king inn,,ggot,s 
while in the fruit. Difficulties encountered in hix^inling iJicHc in cfi|)- 
tivity resulted in the loss of Opius pcTproxdmm. Opw,^ himiilu and 
Diachasnia tryoni only were established in the Hawaiian Islam, Is by 
liberating the parasites under tents over coffee trees in Kona, Hawaii, 
the tents being left upon the trees for about ten days and the fruit left 
undisturbed. It ■ fell to the writer to handle material from whicli 
Opim humilis was later recovered. The material so recovered per- 
mitted experiments which established a successful method of br<a; 3 ding 
the species in captivity which has since facilitated the multiplication 
of Opiine parasites and The simple' cage devised has provial adaptable 
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for several purposes besides. These experiments and others relating 
to the adaptatiility of the parasite to its host in various fruits were 
earrieil on in the latter part of 1913 and the early months of 1914. 
Tim writ.erts sudden and iinforseen departure in June, 1914, for the 
wtist (‘,oast o'f Africa interrupted these experiments and has prevented 
an earlier report upon them. 

At tlie time of Professor Bilvestri^s arrival in Honolulu in May^ 
1913, no method of breeding generation after generation of Opiine 
Braconids (or, indeed, other normally mating Bmeonids) in captivity 
had been worked out. Accordingly the material of the OptmeSj Opitis 
hmnilis and Diachasrna tryoni, brought with him by Professor Bilvestri^ 
and those emerging soon after, were divided into two lots, one of wliieli 
‘was retained in captivity for breeding and the other liberated by Mr. 
I). 1\ Fullaway, as previously mentioned, in the Kona coffee fields. 
Tlic material of Opws perproximxis was at the time, June 13, 1913, 
reduced to a single female and this was retained in the inseefary. 

Upon Professor Silvestri’s departure the breeding work was carried 
on according to his plans by Mr. Fullaway and the writer, the w^ork 
upon the Opiines falling to Mr. Fullaway. The methods employed 
were briefly sxs follows: The parasites, both sexes together, were kept 
in 0“im;h test tubes and provided with food (honey and water) upon 
leaves, Tlic tubes were kept in cardboard trays lying down and 
slnnhal and .partially darkened by a covering paper, Wlieii it was 
dc‘sir(Ml to employ tliem in breeding, fruit was placed on dampened 
saml in tall, narrow jars placed on their sides with the bottoms tovrard 
IJk^ light. The parasites were permitted to escape from the tubes into 
tlie jars and remained there for some houns. The fruit and damp sand 
had a temlency to ^hswoat'’ tlio glass and great care was necessary to 
a.void iJic (kwi-nicdion of the parasites tlxrough their coming in contact 
wit!) tile W(.4 gla.ss. The fruit-lly puparia from fruit exposed to the 
pa.ra.siies won) k<vpt with sand in shell vials of about l-inch dia.n.ieter 
until the parasit<‘s (mnu'ged with the flies. The net results of the use 
of this iiietliod were as follows: 

IH(ichamia tryoni, 334, of which 19 from a single lot of puparia were 
females, 

Opiiis AwwiMs, 56, all males. 

Opins perproxiniuBj 17, all males. 

Iflie last emergen ees were on August 18 and upon the writer^s taking 
lip tlie direction of the breeding work on October 1, only a few linger- 
ing males of i). tryoni were' in the insectary. From the areas in Kona 
md'icrc the Opiine parasites had been liberated June 13, small lo|iS of 
(‘offofi were brought into thC' insectary and on' October 10 and, 26 in-' 
dividiials of Opim humilis emerged from the puparia so secured* --A' 
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single' fciiuile and 3 iiialcs from ibis lot were eiu|)l<)3A‘(l in :i single ex- 
peri rt unit to i.est the writer’s theory of'the eaiise of the Failure of tli(‘ 
iiu'thod |>]'eviously employed. 

Ti;H‘ (lamp atinosphcwe of tlie fruit (melost^l on da,m|) sjtmi in ?i jaj* 
and ihc resuli.ing dene on the glass formed om‘. ol>vioiis!y unfavorable 
eiivironnumt for the dcdieritc' parasites. Th(‘ ai,)S(me(^ of f(nua,k\s, ex- 
e{p)t III a single lot of piiparia, suggest, (?d failure t,o s<Hmre |)ro})(‘:r mating 
a,nd the? production of males })y parthenogenesis. (,)'l,)S(n‘vation showed 
that males placed Avith females in t-ubes usually sliowed hut little 
S(>xual excatcmiciit until exposerl to strong light or sunliglit. A i'ii!.)e 
containing both sexes when exposed to sunliglit for a very short tluu^. 
be(*anic an animated scene and the males became higlily ex(n“1e(l, imiw 
ning aJ)out with their wings elevated and repeatedly attemptiHi inai.ing. 
In a test howevei*, the attempts tit mtiiing usually |)roved almr- 
tive and in only a Yerj few instances was actual copulation ol)served. 

It seemed then only necessary to expose the fruit t,o the partisites in 
a (Xige tillowing free access to the air and pcriiaps a momcAiilv’s exposui’e, 
to the sunlight t,o start mating in a more favoral)lc siiaiation. TIka 
writer had just been reading of the success in breeding dipterous para- 
sites of the gipsy moth in small wire cylinder's and it oceairred to I'lim 
preferalide to make liis first attempt in such a cage. Accordingly lu^ 
(‘onstnicted a crude cylinder about 5 x 22- inclu'S and placed in it eoilee 
berries infested Avitli fniit-fiy maggots, a single female and several 
males of the parasite, which he left for two days. From tlu^ nvsultiiig 
puparia ten parasites emerged, equally divided Ixitweeu tlie S(^\c?s. 

A siil)sequent sending of the coffee beriies from 'Kona gave ample 
material for breeding Init for some months’ time', failed for fiirihc'.r 
experinumt, the work of editing the Bilvestri report and scad fig ili 
through th('. press preventing furtlun:' experiment at the i.irm' and (or 
some months the parasites were bred exdiisively by tin* tmit mclljod, 
the fruit from eacdi timt Ifoing collectc;d a<nd the |'iara.sit.es br<nl out in 
thf' insi'ctai'y, Bubs(X[uent experiments confirmed tluj impf'C'Ssioii of 
ili(' co'uditioiis necessary for success and ultimate.ly iho following 
a|)paratuB and method was adopted and ptd; int.o use. In Africa, a. Iso, 
tliis cago was su(a''evssful and upon his return in Decemlwr, 1915, tlie 
method was still employed in tJie insect-aiy. 

■ It was desired to keep several males and females of i,lie pmi'isite wii.li 
the fruit until decay compelled their removal to preserve tlnun alive 
and recover them, to make the cage as light and airy as cofiv(*;ni<mt!y 
might be and to prevent the parasites getting away any considerable 
distaiice from the fruit or from their food. To prevent tlie parasites 
from becoming entangled and destroying themselves, it ‘is necessary 
to have the cage ivithiii'free from crevices into whicli they may pciie- 
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l/ra-te in their efforts to escape. The (‘.ages finally adopted wei’e made 
from ordinary nursery flats 16 12 x 3 inches'. The flat, as made up, is 

iisiHi for the base of the cage. The cover, or as may be said, t!io cage 
i'l;s(‘lf, is ]iiad(‘ from tJie jnatcrial used for the ends and sides of the fiats, 
cut. to make a fra, me fitting quite loosely into the fiat and a top of fine 
copper wire cloth fastened on with wooden strips like the screen on 
scream -doors. 

A lay(‘r of dry sand is placed in the bottom of the box. A basket, 
ma,(i(} by l)(ni(ling up the edges of J-inch nicsh wire screen, and fitting 
i\‘isi]y into t-he top, is filled with a single layer of the fruit employed. 
Idle test tub(?s (‘ontaining the parasites and some leaves with honey 
a, rid water dotted over them, are placaal on the fruit. The cotton 
|)]iigs a-r(‘ removed from tlie tubes to permit the escape of the parasites 
a.nd tlu^ l-op is ('|uickly put in place over the basket of fi'uit and |)resscd 
lirmly down into the sand which effectually >seals the cage and prevents 
till', (cscaqje of ])arasii<‘s or the entranc^e of ants, ddu; maggots emerging 
from tlir* fruit (‘minot, pcmdu'a'ie into the sand to any great dcqitli. Tlic 
wiiT ba,sk(d prevenis tlic^ fruit, wet from the ooying juices, from coming 
into coii1a(‘,t with thc^ sa,. nd and caking it so as to interfere with tlu} 
sifting of f,he pup® from it. When it is desired to remove the iTaim- 
sit(\s tins (‘ag('‘ is opened in the insc(*tary and after a tinu? they will go 
'to ih(^ w'indciw. Tlie insectary of the Board of Agiaciilt'ui'e and Forestry 
lu'is a r(,)om admii*al)ly adapted for the purpose. For such use a room 
.should hav(‘, tt'U‘ following qualifi('ations: It sliould bc^ small, should 
ha,ve a shiffAaJik^ l')uil't in tightly against the base of the window o(?- 
(uipying the sid(‘ of ifu^ room al.iove the table, in i-!ie nortlicu’n Immis- 
plitu'c, will} a rio]i-lHa‘ii cx|')osure. Ther(,^ should Itc no o1 tier strong'light 
a.nd j Ihc iniTU'i(?r sliould show no cra.eks or (.Tevi(‘cs and sliouJd be iTainbal 
wliitcL '1 Mh‘ (‘eiti'ng sln.'mld he evivrywliere i'u ea-sy r<'aicli S’lnudirig, a 
i.t{nT(,TW' slujif should <‘xtend around tlu^ room, and am|)le ventilation 
('an l,H,‘ |)r(,)vided wii.li small openings covered wath. very fine mesh 
(*opi'Ha‘ wire screening. 

Tine imffiod dc'seribcal is a p,ra(‘fi(%al one and peu'mits tlie 'production 
of larger numl.'H'a’s of 'pa'rasites with, facility Imt it has the disadvantage? 
of not- permifting oliserva-tions to l>e made upon the act-ions of the 
l'.iariisit{'?s. Mr. (k K.. .fkanlicrton of the .Federal Bureau of:!f!,itomoF 
ogy, 'wlio is at engfiged in a detailed study of the life-history of 

i-he Opime fruiti-fly parasites, and lias already secured most interesting 
and valua!)le results from liis work, has been able to secure partial 
miitii'ig and satisfactory oviposition by the use of the dried fruits in, 
small ('luantities in glass. The mating seems to bo more successful ;in 
hw'geiM.iil:K;'?s he has used forAhe pixrpose. ‘ ; 

A Heric3S of' experimentB were carried on in the spring of to 
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aseertaiii i! Opitis Immilis would attack the iVuit-liy in its various iiost 
fruits,, einployiiig tents in part and cages in part. TIk^ \\"ork earricM,! 
on later by Dr. E. A. Back, of the Federal Bnreiiii of klniuinology, Inis 
coiiiinncd the impression made by this jireliininary serries. No fruit 
adequately experimented with, failed to producer parasri(\s ilio'iigli 
ill highly variable numbers. 'Fho rate of rcqn’odiiction of tlie parasites 
was found to be somewhat greater with favorable conditions tlian t^liat 
of the fruit-fly. The tentative conclusions tlien anive<i at liave re- 
qiiired no modification as the result of the later wmrk. It seeirKul then, 
as it does now, that under favorable conditions, from the thin meated 
fruits, such as coffee, terminalia and elengi, the parasites might well 
practically eliminate the fruit-fly but in the case of fleshy fimit/S, siicli 
as mango, guava, peach and Chinese orange, the mechanical difliculty 
of parasitizing the maggots would prevent the parasite being any 
great factor. 

As the result of three years^ connection with the work on the fruit-fly 
in Hawaii, Africa and Australia, the writer is convinced that under 
Hawaiian conditions, the fruit-fly must be controlled by tlie use of 
parasites to reduce the flies to the point where tli<3 poisoned balls will 
be effective. The work done seems to make this conclusion certain. 
Under South African conditions, which vsimiilate more closely those 
in California, it is quite certain that Mr. Mally has made as complete 
a commercial success of the poisoned bait method as is ordinarily 
obtained in economic entomology. 


Seceetaey E, 0. Essig: There are a number of applicart-ions for 
membership which should be signed and referred to the mem):)ersliip 
committee of the general association and for this pmiiose I move ilnii 
the chair appoint a membership committ'Ce for this imrpose. 

This motion was duly scco, tided and -passed. 

Chaieman H. J. Qtjayle: As ihis committee must (‘onsisi; <mt.irely 
of active members it will be necessary for Dr. Ik t'b Titus and mysdf to 
act. The meeting is adjourned until tomorrow' morning al; JO o’c,lo(,5k, 

Tlie meeting of August 11 was called to ():rder by <?hai:rma.n H. 
Qiiayle at 10 oVJock. a. m. 

Chaieman TL J. Quayle: For the first thing we will hav<^ the re- 
port' of the nominating committee. 

EEPOET OF THE NOMINATIKCt COMMITTEE 

The report of the nominating committee for the officers of the Pacific Slope Branch 
of the American Association of Economic Entomologists for the ensuing jeiir is as 
follows: 

For chairman, A. W. Morrill, Phmnix, Arizona, 

For vice-chairman, E. A. Cooley, Bozeman, Mont. 

For secretary-treasurer, E. 0 . Essig, Berkeley, Cal. 
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For :iricml)Cii's'hip cora,mifctce 

yt'jir, i\. L, Mclaiidcr, Pullman, Wash. 

Two .yoarSj IF (1. Tikis, Logan, Utah. 

Thro<‘ yt^ars, IL J. Quayle, Eiverside, Cai. 

(Signed) IF G. Tmis, 

II. S. Smith. 

This ■r('po:rt was duly accepted by the members and the oflicca’s as 
iioniiiinted wei’c (Jeclared elected. 

(^'iiAiRMAN !L J. Quayle: Is there any other business to come be“ 
file lioiise at this time? 

•Dr. JL (h Titus: I wish to ofier the following resolution: 

I\*esolpeci^ That we appreciate the use of the high school as a meeting 
}:)hu*(^ and express our sincere th,anks to the City Board of Education 
for i'lie use of the same. 

Til is resolution was duly adopted by the house. 

Chairman H. J. Quayle: We shall now take up the remainder of 
the |:)apers. The first one this morning is by Mr. H. S. Smith. 


AN ATTEMPT TO REDEFINE THE HOST RELATIONSHIPS 
EXHIBITED BY ENTOMOPHAGOUS INSECTS^ 

P»y IlAiuty Bcott Smith, Supermtendent California State Inseciary, Sa€mmc7it&f 

Califmmia 

In any ficdil of endeawor it is desirable occasionally to review the pasty 
making such rea<ljustmentKS as may seem necessary in order to provide 
a ;mor('‘ sianire basis for future work. In jsoology the taxonomist 
a-CcoinplislK^s this liy monographing, as necessity may demand, the 
gi’oiif) in wiiicli he is interested. The monographer performs a valiia- 
sca'viiay since he not only standardizes that whicdi has been done by 
('dinars before him, placing eacdi known species in its proper pliylogen* 
rd.ic position in the group, Init he defines the species as well and, if Ms 
rosn'Iis l)e worthy, makes it unnecessary for future students to go l>ack 
of his monograph. In this way much valuable time is saved, and 
many' needless misunderstandings, through lack of proper definition, 
a're avoided. 

I'll liiological work names are quite as necessary as in taxonomy, and 
a earcdnl definition of a biological phenomenon is fully as important 
asu'i corrccit description of a genus. Just as descriptions, of genera 
must oc'casioiially be altered as new 'species are made known, just so 
ii'iiiBt ilic terms in liiology occasionally be altered to keep pace with 
tl:ie advance^, of knowledge in biology. Definitions in a growing ecienee' 

^ Occasional ccm^tributiotis from the California State Inseciary, No. 2* 
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are things to be modified and limited^ just as the scieiiee iiself is iriocii- 
fierl and limited. 

The use of entomophagous inserts in eeorioiiue <mtomology, while 
not exaetl}''- a new bi'aneli of seieneo, has experie!K‘(‘d a- considca*al)!(^ 
developmeiit in recent years. This dinmlopmeiit luis nccc^ssit-atca,! 
more careful biological work on entoinophagous insects^ a.iul liiis in- 
directly resulted in the adoption of a number of new terms to dcsignatrj, 
among other things, the inan^^ different types 'of iiost"rclailonshii)s 
exhibited. of the terms having to do udth insect paj'asitisni 

have ‘"‘'just growed. They have never Ix'^eii defined, and as they 
originated at a time when our knowledge of the suljjoct wa,s iniuvh less 
than at present, we find tliat they fi’cquently include, under oiu' 
two or more distinct phenomena. In other cases two or moi'i' terms 
have l:)cen used to designate the same phenomenon. The liosi.-rela~ 
tionsliips of entomophagous insects is a subject of consideraVsle cajin- 
plexity and an accurate definition of the different types is essential 
to a clear understanding of them. It has seemed to the wrii^<u* that 
to redefine the old terms now in use, to standardize, in a way, the tc^r*- 
minology of insect parasitism, wmuld he to render a service^ to tlie 
■workei'S in that branch of entomology. In the following pagers will 
be found the writer^s contribution, in so far as his limited knowhulgc 
of the subject will permit, to such a redefinition. 

The term parasite itself is one of the most difficult to <'l(vfine ami it 
will not be attempted here. In this papci*, when the term para-siti'. is 
used, it will be understood to refer to certain temporary (u;ito!no|)har 
goiLS insects only, and not to those insects such as Mallopliag'a., ei-c., 
wliich depend upon animals otlier than Arthropods for tlu^ir subsist- 
eiiee. 

In ]“ece!,it years there have appeared two pa'})ersd by JVI(\ss!'s. lb"sk<^ 
and Pierce, in which eertain plienomena c*'onne(*te(i with, Ijost-riflatious 
were defined. These will l)e itderixul to frequently la;t<‘r on, 

PaKASITISM and PEEDA'riSM 

The first and simplest division usually made of (mtcmiofiiia-goiis 
insects is based on their method of feeding. These divisions tire 
iisiialty designated as parasitic insects and p.re(laceous inscufts, ami 
these terms are generally used in what seems to be tiic (‘oiTCH'd) seiisfj. 
A parasitic insect, in the generally accepted sense, is one passes 
its entire larval state within or upon a single individual ^host. A 

^Fiske, W. F.: Superparasitism:' An Important Factor in tho Natural Control of, 
'Insects,, Jour. Econ. Ent., voL III, pp. 88-97; Bierce, W. I),; On Some Phases of 
Parasitism displayed by Insect Enemies of Weeivlls, Jonru Econ. Ent., vol, il"!' pr). 
45P45S. b' '' , '' ,' ' • , 
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I'lreclapi'^oiis iiisoc‘t is oiio whi(*b re(|uirps more tliaii a single ii id i vidua! 

of hosl. s|KM'i<‘S for (■‘oiii|)letin<2; iLs d(‘vel(>p!nent and rcaiiiirc- 
iiiiaif woiiicl s(M‘,!u to necessitate a more or less well developca'i means of 
loecmiotioiL Tiun’e. is, however, no (ktinite division betwecai parasi-* 
lisiii a/nd preda.iisni and in certain cavStss it is dinicult to know whether 
to fad! an insist, a. parasitic or a prishitoin A. casc^ of l-his kind is the 
Fie.roniu!i<l s(a,ile“j')a.rasite Scvlellii^ta cyanea. If we follow the defini- 
tion a;fv(‘n a!)ov<‘ Seitkllida uuj2;ht {*onK‘, in either the 'parasitic or 
|n*(M:hi(‘iions (‘ategory* Th.(‘ female bkaitellisi.ti (k^posits her eggs fie- 
ncaith. the a.duli' bla,ck s(*ale. The parasH^<? lai*\m, hoAve'V(n\ feeds 
upon the t'ggs of tln^ host and reipiires a la,rge number, frecfuently 
sev{‘ra,l !m!idre<!, t^o (*o!n|>lete its develoj'nnent, althougli it always 
nia.tur(‘S b(‘ii('aith and upon the eggs of a single host s<‘al(n Ttie ('|U(\s- 
tiiin i.hcm arises as '(-o whether we sho'uld call Fcutellista a |)ara.site of 
ih(^ hh‘.ick sca.le or a prialator upon black scale* (^ggs. Tl'ie definition 
of tlie term [lara.sift* might he enhirged to 'fit cases of tiris kind by say- 
ing i.haf. a parasi’te is a.n entomopliago'us ins(at. wlucl'i req’uiivs tnii a 
single ifidividuni In'isl insect, or tlie eggs of 'a single individual, to 
complete i'f'S deve{o|')in(‘nt. Tut in ea.lling to mind the life-histories 
of vai'ioiis kinds of pa/rasit(‘s we fimi that evoji this (mlargement of the 
defiiiit'ion as generally imd(*rstood will not serve to didine the liost- 
r<'‘h*il.ioiiS in all cas<*s. Ma(r(ynleyi(( wmnlM Ashm., a. (flialcidoid 
linras'rlr* ('?) of the tr<‘(0(*i’iekets, car'ries us a si'-e}) fartlier. ''.Fhis so- 
caJled fiarasib* lives in tin* pith, of the twigs in which the tree-(‘rickcds 
iin-ve d,e|)osilod tlH*ir eggs and upon whi(*h it feeds. Unlike Sc.mtcdiistig, 
!nnvc‘ver, it inay, and fr(*qiientl.y do<*s, fe(*d upon tf’ieeggs o,f more tfian 
one imiiviilual tr<H‘-cri(*.,ket, and by ,r(*ason of this approaclu^s still more 
closely !o predaf.is,iu* d,’h<vre ar<‘ ma.ny examples of i'.his type, fif host- 
reiaJ.ions, In Italy then* ocmir two (•ha.lcidoid enemies of the alfa.lfa 
weiwil, om^ a. ,Ftet‘(,Hualid a, ml 'ihe oth(*r an ICupcdmine, of similar hala'is, 
d'lie eggs of 'thr^ i:i!faira wemril a.ml otlu,‘r speankss of Pl'i}d„.onomus an^ 
dcfiosi'led within tin* stems of (he h()st-|„)h:i,nt in elusl.ers. The two 
l'}ara:siins nnmtfioiied Inn'e .hnnl u|'Jon th<‘S(‘ eggs not as {*gg-parasites 
as predators, o,fi.(,'n'i d(‘Vourlng egg-masses from, several different 
wc'evils. ,hx(*cv|)t;:ing for tl:ie fa^cd; that; one is protectc^d and tlie oilier 
finals in (q')(‘n, tlna‘e is luxjssential difTerence betw(*cn lihcsc so-called 
pjirasitc's and tln^ hrrva of L(U,K*opis, 'for exa,!npkq which feeds upon the 
i‘ggs of irnai]y“l')iigs, oi* the kirva (>,f tlie Brown Lacanving, llemeroliiiis, 
which feeds ii|")()n the eggs of the same host, ^cyinnus, Hyperasj)is 
m'id many ot.i'ier ladyliircls have similar hal)its. In view of thc\sc facts, 
therefore, we can sc.arcely say that there is a dtifinitc liric of 'demarca- 
t'/iori liidwcum parasitis'in and predatism, but the, , two, like geographic 
races, iritirrgrade, tlie. two extremes being '(iiute distinct. In fact there 
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are some species of insects, like AphcUnns for exainplcp 

wliicli are both pi'edaceoiis and parasitic, feeding eitlier nix)!! the fuiiilt 
insect, or the progeii}" Ijeueath th(' I'larcnt insiavh tlistiiiction 

between parasitism and ])i*cdatisin is of no great im|)o:rfa,iice, hut it is 
wedl to bear in mind that man}- of the so-called parasites a,r(^ parasites 
only because thej" belong to a parasitic group, and not l)y reason of 
their method of feeding. 

The interrelations of the parasites themselves are quite complex 
and, it seems to the writer, not as yet well defined. A knowledge of 
these interrelations is of not a little importance when the subject of the 
control of noxious insects by their insect enemies is under consideration. 
There have been used in the past a number of phrases and terms to 
designate the different kinds or types of host-relations and of interre- 
lations of the parasites themselves, many of them used in one sense 
by one author and in an entirely different sense by another. Ob- 
viously this is not conducive to a clear understanding of the subject 
and should if possible be avoided. Some of these terms and phrases 
are hyperparasitisiii, secondary parasitism, tertiary parasitism, sii- 
perparasitism, accidental secondary parasitism, cannibal superpara, si- 
tism, miixed superparasitism, true secondary parasitism, multiple 
parasitism, etc. 

Hypeepabasitism 

The term hyperparasitism is generally used to denote any stage of 
parasitism other than primary. That is, cither a secondary pai'asitc 
or a tertiary parasite is a hyperparasite. Tim is a useful term in t.ho 
entomological vocabulary and is generally confined to the alcove imxin- 
iiig, 'although some use it synojiymoiisly with ''secondary.” Misuse 
of the term occasionally occurs when, for example, parasit'fvs of !a,dy- 
birds arc called hyperparasites. There is certainly no valid (‘xa’iise for 
calling a parasite of ladybirds a hyperparasite, mm) it is not a. |i:irn..siie 
of a parasite, but is simply a primary parasif.c of (dEaanellidaL TIh^ 
fact that ladybirds are usually beneficial should hm) no bearing in tlio 
case, and such use of the term is only confusing. Neil, hen* slioulc'l 
primary parasites of any other predaceous insects sin*.h, as 'I^eucopis, 
'Chrysopa, Syrplms, etc., be called hyperpara, sit(\s, altliough, we find 
such use of the term occasionally in entomological literature, 

Indieect Paeasitism 

" Indirect parasitism, which is a type of hyperparasitism, is most 
closely related to secondary parasitism, and has not lierciitofore been 
defined.^ ^ This type of host-relationship can best be illustnited by 'ex- 
amples. ' ' One:of the most noteworthy instances of this type is tlie Clial-^ '' 
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(vidoici |):rr:isit.e Pcniwfnpvs hyalimis,^ and is, so far as I know, the first 
ease on iTieorrl of an iiulirect parasite, Peril<ini]yHs hy(ilim.is has an 
hiatus ill its known Jife-liistory, since we know nothing at the present 
time of its ovi|)osition habits, lb, it we <h^ know that it attacks the 
!a,rv:e ol llyphiinlria ennen, not for the ])iirpose of breeding upon Hy- 
;piiaiit!*i:.i., as it is unable to do this, l)iit for the sake of the primary 
|)arjis!tc^ whiicli it harboi's. Strangcl^y enougii, in the ease of this par- 
ticular parasite, it does not matter inneh \vhat the primary parasite iSj 
just, so it is an iiito.rnal parasite of H. evnea. It will be seen tlicii that 
in the tvfio of host-relationship known as indireet parasitism there a.re, 
alwa3^s i.hi'eo insects neccsvsarily concerned sinuiltaneonsly if the in- 
direci- pa,rasite is to sii(*ce(H,l in reproducing: first, the ho.st of the prim- 
ary pa.ra,sitr‘; s<H*oud, the primary pa-rasite, and tliird, the indirect 
parasite. No other host conditions w-ill suffice. It will readily be 
seen that i-his typi^- of host-relationship represents a very different kind 
of pMj'asitism from that oecuiTing whci’c a parasite oviposits directly 
into the primary Jiiid yet both have always been known as secondary 
piirasil is'in. ''ry|)es of liost-rolationship so widely different should 1:)e 
disltngnislied differimt terms. I would restrict the terra, indirect 
pa,ra,sitism i’.o t!u‘ of sym])iosis similar in a general way to tl'iat 
oci.airring in Pcri'lmnpH.s hyalwm. As a defi..nition o:f indirect parasi-i- 
ttsm I would suggest tlic following: Jndireci pam^itimri is that type of 
symbiosis in wlvi(‘h thc-^ one ira-rasite atta(‘ks a host insect upon which it 
its(‘lf is iiica.pabl(‘ of 1)rec(Ung, for the sake of the prima,ry parasite 
whiidi it mn.y liaii)or. Hi,n(‘e the biology of so few parasitic insects is 
known if* is iin{)ossil)1e to say just to what extent indirect parasitism 
occurs in nature. Ik'jsides PeriUmipus hyaUnus one or two other species 
of t.his grams are known to have this habit, althougli several spraucs arc 
known to be irue primary pai'asites. In the Iifliiieumonoidea this 
lypc^ of parasitism is known Iai 0(,*cu:r in Mesixdioms puHvipcs, a |;)ara,sit6 
of tlic'^ Braconid, A pmiklcx Julvipvf^^ whicdi is in turn a parasite of the 
gy |)sy moth in hurope. Since seviaal otlu'r species of 'this genus are 
|xi;ras!l:.ic on A pani.(d<*s species, it is prolxrlile that many of th<un have the 
samc^ hnt)it;. To ttsis (d.ass belong also a nm'ijil>er of hypcvi*|)arasites of 
scale iiisec^ts. Among the.m arc s],xM*ies of the grams hluse'mioii which 
arc parasite's of Mi(*rof.erys and Aphyems, in their turn parasites of the 
soft lu'own scaliy species of Clheiloneuriis wliicli breed on various 
parasites of mealy-bugs and scales, and Cerchysius, a parasite in one 
case of Alicroterys on soft Iwowra scale, and in another on Scutelluia 
cymim and Tomocem californica^ pax’asitcs of the black scale.*^ Species 

^ 11:uv (3haIci<ioid Genus Ferilampus, and its Eelations to the Prol:)lcm of Parasite 
IntrcKiiibtion, BuL 19, Tech. S,er., pt. XV,,,Bur,'EtiLt., TJ.S.D.A. ■ 

Timborkke, *G?arasites df Coccus -heaperiduto, JotjR. Econ, Eistt,, volj^ 
pp, 293-303. ' ' ' ' ^ , ■ ' . ' ' , h: 



482 


JOURNAL OF ECONOMIC ENTOiNIOLOGV 


[Vul ‘I 


of Figitidie also have this habit, ovipositing into aphids in order io 
breed upon the a..phidiines infesting them. (donsidcn’CH'l ironi aji eeo- 
iiomic standpoint, these indirect piirasifes are of no grenJor imporiM'iiieo, 
are capable of no greater harm, than are th(‘ oiJtcj* h^ypi^rparasites. In 
fact they are less to l)e feared as a getua’al rul(' simH‘ then'r Hlc^diisi^orie.s 
are more complex and the more complex an insect’s liiolustoiy'^ is, 
other things lieiiig equal, the less possibility there is of iis ix'cotning 
abuiidaiit. 

Secondary Parasitism 

The type of host -relationship most closely iillwd to indif'ect pa,ra,- 
sitism, and most genei*ally confused M'ith it, is secondary parasilisiin 
While these two forms of syunbiosis bring aliout the same final nrsiili, 
h c., the destruction of the primary parasite, itic mamu‘r of acaarmplish- 
ing this end is very diffci'ent. Strict!}^ speaking, a secondary parasite 
is merely a primary parasite of a primary parasite. While this is also 
true of the indirect parasite, they differ in that the adult of th(^ indir(M‘t 
parasite does not oviposit directly in or upon its host, l)ut into or upon 
the host of the primary.^ The adult 'of the secondary parasite^ de- 
posits its eggs directly into or upon the bod}^ of the young primary. 

The life-history of the true secondary is very simple as compared to i.h«5 
complex life-history of the indirect iiarasite. In tlie one case two 
insects only, the secondary and its host the primary, are concernccL 
In the other three insects, the indirect parasite, the primary parasite 
and the host of the primary are all directly (fonceriuHL 

True secondary parasitism is of very (common occairrence in miture, 
and is of great im])ortane(^ in the natural (‘ontrol of insoc^is, lh‘m*ti(*a1ly 
all species of ])rimary hymcnopteroiis parasites, and {‘Spcavially tin* 
cocoon-forming grou})S of which the Ichncuinonoidea (ajmposc^ ilu' 
majority, are greatly subject to attack by th(iS(^ ins(‘cts. Tlie Ta-cln 
inidie and other parasitic Diptcra, arc also dcstroy<M;l iii largx! numi'Msrs, 
True ^secondal:y parasitism is of most (common ocaairixmca::^ a.moiig tin? 
Chalcidoidea and is found especially in the fa.milies Muloiihidic a/iid, 
Pteromalidae. It also occurs in the Eurytomidie, Elnsmiday ('-al- 
limomidiB and Chalcididm. It occurs very imeoinmoiily, if a,t all, in 
the Encyrtidfc, since in that highly specialized family indirect para- 
sitism takes the place of secondary parasitism. I do not call to mind 
at this time any case of secondary parasitism, as here defined, in the 
Proctotrypoidea or Cynipoidea, although in the latter indir(,‘ct para- 
sitB’m occasionally ' occurs. Secondary .parasitism should occur in 
both of 'these superfamilies/ however, since many, species are parasites 
of 'Diptera and they will undoubtedly be found to attaede somc'i of the 

; ^,In the case of'Pmlampm hyalinuB^ the oyiposifcxon habits are milmowa, biifc the 
•young parasite larva or plmiiium is Erst' found on ;th© outside o! the caterpillar. 
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p‘irM,sirK‘ sp(H‘ies.‘ In the [chuoumoiioifloa so<*oiuiajy para.sitisin oc- 
(‘asiGiKiliy ()(a.ni!‘s, ospenia.lly in the C’'.ry])tiru'e. 

As a, iJefiiHtion I would 8u«;^*ost the Following: vS('coiKla.ry {aiiaisii-Lsiu 
is tIuiX iypi' of syni!>iosis whoro a pa]*a>sito destroys a j)riiiuiry parasite 
by (lirc'cf. att.fiek, and not through tlu' inediuni of the liost of thi^ prim- 
a.ry |)a4‘as!t<3. 

SiiH^.e this type of insect, has the same j’elation to primary pa^rasik.NS 
as I.Ik', latter ha,ve to insect posts, it naturally follows that tln^y rn’o an 
extrenieiy important consideration in the control of injurious inse('ts. 
dliey are in our native fauna responsible in many cases for tlic iii- 
eilective work of |)rirnaiy parasites wliich would otherwise be of great 
pracvf^icai value. In ihe introduction of new l>encfieial insects it is 
obviously of grea-test importance to guard against the introduction of 
tl'iesii secondaries. Many primai-y parasites of little impoi'tancc in 
their native ha}')itat might, l.)y introducing them into new localities^ 
hecajine of great practical value through the elimination of tlieir sec- 
r)ndarieSj (^speeially if tliese secondaries have no counterpart in the new 
locality. Occasionally, however, the newl}" introduced parasite is 
immediately atttickc'd secondaries native to the new locality and 
which had as tluar original host species of the same genus as the parasite 
introduced. A. iiotewortlvy instan(‘e of this kind occurred at the 
Oy|)sy M'ot'h I^xrasito Laboratory of the U. S. Department of Agri- 
(*nlture.“ a common paravsite of the gypsy moth in 

ihirope and Japan, was introduced as a most promising species. In 
IhirofK' it was found to be attacked by sometliing like twenty-five 
specie>s of s(‘c*,oiulari(‘s and indir(K*t parasite>s, and other hyperparasites. 
Jn Ja|)an at thirty species of hyperparasites occurred. During 
'Uh^ first g{m(n‘af/ion on Amori<*a,n soil seventxTm spinhos of hy|)er|:)ar-* 
asiic'H, for the mosi^ f)a,rt difterent speades !>ut iliesame genera, as those 
occurring in i<hirop<‘ and Japan, attacked 

I II tliiiS ca,s<‘ tlu^ (‘limiuation of tlu^ S(H,‘on<la;ries proliably did not luu^e 
a Vi*ry im|)orta;nt lan/ring on ttu^ siuaa^ss of the int-roduction, since tilie 
inir(s.!iHdI,on of hypm'parasi^■<^s having the sa.me habits as iiati\'C par-^ 
Jisii'es 'Would merely server to eliminat.e i,o a large degi'ee the native.'' 
!iyperparasit,es, liaaving thi' tot-al perreentage of mort<ality about tlie 
same ^is bc^form llhe introduction of secondaries which liave no (‘oiiiW' 
ier|}a<rt in tlie new fauna, however, would have an entirely different 
cfTcart and tJie grt^a-test (aire should be exercised to eliminate any hy- 
perparasikis wliich would form a new element in 'the local fauna. 
Obviously the o'nly safe way of doing this is to eliminate them all. 

^ writ,.irig (,h(^ above I have come across a record of true secondary, parasitism 
, among tlie IVocioiryi-'ioidca by Mr. Bwczey of the Sugar Planters'' Station of flonoi'uIiL:' 
'A .specjics of (Ictaphwn w'as found to parasitii^e Baploganalop'mt a Dryinid. ■ 

; 5 iloftwl aial Idskv B,ur. But.,'U.S..B,A. ' 



481 


JOURNAL OF ECONOMIC ENI’OftlOLOGr 


[Vol U 


Tertiary and Quaternary Parasitism: 

P:irRsit.!Siii of ti stage beyond tha.t of soeondary if we* di'sfi^ga/rd 

those eases of aceideirtai or clianciO parasitism- “-'is of not :i.t a.II eeHiuiioii 
occiirreiK^e. I do not at this inouient recall a single jiiithenlh* eese^ of 
true quartemary parasitism, although such liavi^ been recjorded. It 
wil! generally be found in the instances where paiiisii/cs are :reiior<,led 
as quaternary that they are only accidentally so, i.lu^ saine spem'es 
being b\’' nature either secondary or tertiary, Some pa,,rasitcs sui*li as 
Dihrackys boucheanus are so omnivorous in their food habits that::, tliey 
will develop on practically any parasite larvic enclosed in coerjon oi” 
pupariiirn. This being the case, if they oviposit into a cocoon con- 
taining larvae of a tcrtitiry paj’asite they arc able to devclo|')' on tlio tcir*™ 
tiary larvae and then they become nurnericiilly speaking (iiiaieriiary 
parasites. They are not, however, obligatory in this role, and if tliey 
are to be designated as quaternary at all the term should be I'liodified 
by the word accidental. Tliere are grave doubts as to wlietlnn* a:ii 
obligatory quaternary parasitic insect exists. 

Obligatory tertiary parasitism does exist in nature and will no doulit 
be found to be a fairly common phenomenon when tlie life-hisiiories of 
more parasitic insects are thoroughly known. The best in8ta.iKfe of 
true tertiary parasitism is that of the Eulopliid, Aseemks alhiiarsis^ 
The writer has made hundreds of dissections of coc^oons of vaw‘ous 
microgasterine parasites in New England and in every c^ase Asecodes 
was found to ' be a true tertiary parasite, breeding generally upon 
Dihrachys hoticheamis^ a true secondary. Other species of tlie I'^lnte- 
donini will without doubt be found to belong to this category. 

Dr. L, 0. Howard in his interesting paper on the parasil^es of tlie ''biiKS- 
sock rnotli, at the close of his chapter on tlie interrelations of fijOira- 
sites, says: would naturally have expected a period of eJivindmico 

of tertiary parasites to have followed that of the secondary pa,ra.siles. 
Tliis, however, was not the case. Tertiary parasitism seemed !«> lie 
comparatively rare and was only definitely proven in tbc ca-sc^ of As- 
ecodes alhitarsis and Dibrachys houcheanuSj the latter lieing usually a 
secondary parasite. . . . There must be a limit to tliis woi'k of 

parasite upon parasite at some point and it seenis certain tliat i:.ertiary 
parasitism is rare and that quaternary parasitism seldom occurs.” 

As mentioned above, Dibrachys is in reality a secondary and lie- 
comes tertiary in this case only through accident and its omnivorous 
food habit. ' Asecodes is, however, an obligatory tertiary parasit^n 
I ' would define then as tertiary , parasitism that type of symliiosis 
where a parasite is obligatory upon an obligatory secondary., 'A true 
'.quaternary' would necessarily be obligatory upon an obligatory ter- 
ti^i:y: parasite. ' I believe with Dr. Howard that there must be' a limit 
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1"0 this work of parasite upon parasite arni while it is pca'haps mi- 
scicaiiiiie to allow one’s opinions to outstrip the facts, especially wlieri 
so few life-lristories of parasitCvS are known, I (loul.)t if true quaternary 
parasitism as defincal al-)ovo really exists among entoinophagoiis in- 
sects. Acahdeiital ('[uatdriiai'y parasitism does of course occur in the 
case of omnivorous or general feeders such as Dibracliys or IVIelittolua 
and 80 fa.r as this type of insects is concerned there is practically no 
limit to the numerical relations which may develop. Dibrachys will, 
for example, breed upon AvSecodes and in its turn Asecodes will breed 
upon i.liis generat.ion of Dibrachjxs, and while, this sort of thing can 
hardly go oii ad infinitum as Burns would have us lielieve, it would 
(‘(^rtainly continue as long as tlie food supply lasts. 

SuPEIUL'V'UASmSM ANT) Mui/JTPLE PARASITISM 

Sniierparasitism ha.s been defined by Fiske (loc, cit.) as that form of 
sym})iosis resulting ‘'‘when any individual host is attacked by two or 
more sfiecies of primary parasites or by one species more than onced’ 
Wci Inive und(u^ 8Uperpa,rasitism as defined l)y Fiske two quite distinct 
plieiiomena. Theses WiU‘e later designated l>y Pierce Qoc. cUi) as can- 
nilial su|)erparasitism and mixed superparasitism. In, a previous 
arfii^h^ Mr, I'^im'ce gave to the latter phase of parasitism the term ac- 
ci«lenial secondary parasitism. -This phase or rather these phases of 
|)a;rasit‘is!n ha.V(‘. been so ably treated by the twu) entomologists mcn- 
I ioiunl, tiudi thei‘e remains little to be said in this connection and those 
iiiterested are rtvfen'ed to the two articles for further inforination. 
However, siru'i^ the avowed |)urpos(vof this paper is to standardize the 
ti„u"mi oology of tlie liosfr relations of entomophagous insects the suliject 
(‘annoi logicailly be Ifi't with two terms for the one pheiumienon in one 
case* amt om' (.c‘rm for tavo plnummena in the other. 

Phe^ wriiiu' would HUgg('st< tliat the tewm superparasitism bc'^ re- 
st riciia! in l.hose where there is a superabundance of parasites 
af a >i!niik .specu\s (c,a,imil,)al suporparasitism of Ideree). It frequently 
happems, (\s|nH*.ially wlien the total percentagi^ of |)arasitivsm runs 
aimormally liiglu tiiat the mother, parasite deposits many more eggs 
Hiaii cam |K)ssil)ly rea^di maturity on a single individual host, or in 
otlier (uises, af i;er one female parasite has laid her quota of eggs another 
fiunale of the same species, lacking the ability to distinguish between 
parasitized and uniiarasitized hosts, deposits a further supply in the 
same inclividiiah This phenomenon alone I would term superpara- 
sitism, leaying the other phase included ,in Fiskeks superparasitism to be 
termed multiple parasitism (Piercers accidental secondary parasitism 
arui mixcul Biiporparasitisni). , 

' By way of deiinition I would suggest the following: Superparasitism 
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is that form of symbiosis occurring when there is a superaJ)'U!i(L‘i,iH‘e of 
parasites of a -sanf/fc species attacking an individual host iiistad, 
tiple parasitism is that form of symbiosis vvh(‘rt‘ the same iiidividiiai 
host insect is infested simultaneously with th(‘ young of Ifro or morv 
ilifferenl species of primary }')arasit(?s. The tju’in inultipk* |)aj*Jisitisiii 
has already Ijeeii used b}^- Pierce to desigiuiti^ gri^garioiis pa-ra.sil,(\s a-iid 
while I dislike to use the same term for a, diffcuauvl piieMmiKmon !, 
know of no unused expression wdiich fits so well tliis phas'C'^ <4* pa;i‘asi- 
tism. 

In a brief paper like this it is possibles only i.o touch upon tla^ main 
headings of the extensive subject of iiost-relationship of entomojiliagous 
insects. It has been attempted to define only the most importani 
divisions, hut eacli of those is of course divisibl(^ into a iiumbm* of 
lesser While the writer is not so rash as to l>eli(‘ve tliat 

will be a general acceptance of these definitions by cjntornologisis, 
does hope that they will be of some assistance to students of this most 
interesting phase of biology. 


Chairman H. J. Qitayle: The next paper will bo on the dispiu’sion 
of scale insects by the wind. 


DISPERSION OF SCALE INSECTS BY THE WIND ‘ ' 

By H. J. Quatle, IJrdvemiy of California, Cilrns Experimml Pifalono /PV^r.N'/r/r, 

California 

The manner and extent of dispei-sal of many inscaks Imm 

largely conjectural until re<‘,cnt years, ami (wcii now ('xauf da.la, lia-vt* 
been secured for comparatively few species. Of (‘ourse, we ha.ve had, 
records of the great distances t.luit certain flying insca'ls ma.y iravuT 
It is only necessary in iJiis connection to namtion such iiiscads jls the 
migratory locust, Schistocerea pereijrm^^^ wliich, lias laaai found, five 
hundred miles east of its home in Houth America; and is suf:)pos(M;| to 
have crossed over even to Africa, or our own Ilocvlcy ,Momit.ain lomisty 
'Which has gone one thousand miles from its breeding gr'oumi, or certain 
moths that have beem seen over fourluiiulred miles at sea. 

It is only recently, tewt-veua that w(' hav(^ coim^ into possenssion of 
definite, data as to how far such fjyirg inseihs as tie house-fly or such 
non-flying forms as gipsy moth tarva^ may travel Without autlienticj 
.data, a few, hundred' feet or a few hundred, yards was thought to be the 
limit of tra vel of the, house-fiy. The work of' Arnold, Copeman, ef al, 

^ Taper No. 36, Citrus .Experiment S.t^tion, College of Agriculture, XJn,'iyer^ity of. 
California, Biverside, Califoriiia, ,, ' ■ ^ 
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Hinvit, Jliiie, Hown/rd, Ffodp;o, Hiiull{‘y Z(‘tc4vj a.iicl Pa.fkcr, however, 
l.ia,s given us positive, datti as to the dispersal of the hoiiS(^,-f:}y, Mustfa 
^iinnedicu} Parket' has ^'ivon. us cvkloiKa^ for i.lie ^I’catost range of 
dispersion, iiaJiady, dj^OO yards, but this dista-iuap iis he infea’s, does 
not reprcstait tlie possible t^xireinc spi’oa-d, because his (*aptiircs were 
Ilf 4;. beyoiifl th(.‘ (listau(?o indicated. 

Jhiirgess- and Ckillins*'^ have detejai, lined that the gipsA^^ moth larvm 
may lie cairried b}" the wind for a distaii(*e of thirt<‘(‘ii and one-lialf 
iniifNs. Miinger, Stablei','^ a,nd Weldon haAm shown ttiat the almond 
inii.e, Bryohid pratense^ may be carrhal by the wind a distance of 050 
fcM.d./ ajid to an elevation of 50 feet. This definite information coikuwii- 
ing thc‘ ageiu'.y of the wind in spreading insects has a very important 
bcairing on any control measures that may fie employ(Ml. The ques- 
tion , of (bourse, is iiot so pertinent for insects that arc controlled liy an 
ai’senical sfiray because the protective poison is present on the plant, 
a,nd it makes little tlifference whether the insect (.‘omes from an acU 
joining tree or from a neighboring orcliard. 

In tfie {‘ii;rus sections of Ckilifornia, where more* regiihition and eii- 
forc(‘‘meld.< of insect conti’ol are prol'iably practiced than in any other 
part of the world, tlu^ matter of neighboring groves serving as a source 
for rcmifesiing treated ones is a question of considerable importanc^e, 
C'hir piavvious work*’ has >shown that there is little possiliility of a young 
scali’j insect maldug its way from one tree to anotlier liy its own |;)Oweivs 
of iocomoffom It luis also been shown tiuit insects and birds, as well 
a,s man in fiis usual cultural operations, may be factors iii spreading 
tlu'' scarlets, find these agencies may account for the origin of an infesta- 
ti,on at a considerable distancau But more important, we believe, than 
all of tlie above, age.ncies in distributing scale insec.its, is tlic wind. 
\¥hihi ma/ny of our liorti(mltural officers have a.p[)r<M:‘iatc‘d tlio impor- 
tance of t,fie sprea.d of the scales from adjoining gi'oves, tlie question 
has been doufitral fiy sonu' cmiomologists. It rvas for i:-hc piiri'iose of 
scaniring, if possible, some definite data that exp(n*iments wei'e iinder- 
takim along tliis liiui. 

‘ Bcci Joini. Boon. Ent., voL 0, no. 3, p. 353, 1010, for thcKo ri^creacos. 

Z'* lUirgcss, A. F, The i3iBpersion of the Gipsy Moth. Bui 119, Bur. Ent. 'll, S. 
I). A., 1013. 

Collins, C. W. Disfxsrsion of Gipsy Moth. Larvin by the Wind. Bui 273, Bur. 
Ent. IJ. S. D. A,, 1015. 

^ St, abler, H. P. Red Spiders Spread by the Wind. The Alonthly Bulletin, CaL 
State Com. Hort.II: 12, p. 777, 1913. 

HJuayle,^ H. J. The 'Red Beale. Cal Exp. Sta. Bui, p. 129-131, 191L The 
Black Scale. Cal Exp. Sta. BuL, p. 160-165, 1911. The Purple Scale. CaL Exp. 
Sta., Bui, p. 33()-'332, 1012. Locomotion of Certain Young Beale Insects. Jouin 
: IteKiNJflNW, void, no.:3, p. SOI, 1911. ' ■ ■ 
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Tlie iirBt «(3rics of cxporiiueuts was to ck^icrniiiu^ to wluii tlic 

young of tlic-i bli'U'.k sca!e/Waos\s‘(:;^fo olm\ iniglrt Iw cxii'jloirod. on iaiiglc^- 
foot fiypa.iK‘r. After the paper had Ikmui expos(‘{l t,o th(' sun for two 
or dayvS,, it was found tluit tlu^ st;i(‘ky nuderiaJ he(‘:utie very lin.rd 
and hrnn It was at first thought that this ftud. wrnihl luaJo^ tJic> pa^Hu* 
of little Auilue for entangling the scales, had; u|)on cexaitiiiial ion, it wm,s 
seen Ifhat many were captured nevertheless. It shouhl \)e iiot.ed, 
however, that in the discussion tliat follows, all tinier j'CMa'n’ds are for 
but two or three days, the limit of effcetiveucss of the unitc^rial, r('‘gartb 
less of how long the sheets might hav(.^ l,)een (exposed. If t^ln^ ta.ngicw 
foot had remained cfiV-ctive longer, would, of course, Inive Ix'tm 

many more scales captured. <,)n the other hand, th(M‘c is somc^ liltle 
advantage in the handling and examination of tlie sheets ocu^asiomai 
by the hardening of the material. Tlu^ sh('ci.s W(n*e ph:u*e(l in diffcnxmt 
situations and at different distances from infested treexs as indicated 


below. 


The (’amthe r)P You 


NC. Black Scale on Tanolefoot Sheets 


Sheet No. 

F.'iposure 

Height 

Distaiiee 

Date Placed, {!)!5 

No. of Scal(> 

1 

South 

5 h-et 

30 fei't. 

,hme 28 

14() 

'2 

West 

2 “ 

30 “ 

“ 28 

31)0 


East 

2 “ 

30 “ 

“ 28 

15(i 

4 

North 

5 “ 

30 “ 

“ 28 

228 

5 

North 

0 “ 

30 “ 

“ 28 

102 

(] 

South 

5 “ 

30 “ 

28 

00 

7 

■East 

5 *• 

Center tree S(|. 

“ 28 

84 

8 

West 

o “ 

Ibid. 

“ 28 

504 

h 

West 

n “ 

35 f(iet 

28 

m 

10 

West 

3 “ 

35 “ 

“ 28 

300 

11 

West- 

35 '• 

45 “ 

•' 28 

432 

12 ' 

West 

35 

Center tree sij. 

“ 28 

831 

n 

W{;8t, 

3i 


“ 28 

1050 

14 

West 

35 •* 

20 fiTt 

'* 28 

117 

15 

West 

;u '• 

35 

“ 28 

2'.J8 

Hi 

West 

4 •' 

13 “ 

“ 28 

810 

17 

East 

4 “ 

27 “ 

“ 28 

240 

IS 

West 

n .. 

100 “ 

*' 28 

iT* JiV 

10 

We.sl 

3 “ 

200 “ 

” 28 

301 

20 

West 

3 " 

250 “ 

•* 28 

03 

21 

West 

5 

450 “ 

“ 28 

3! 

22 

West 

3 *• 

Center tree 8<t* 

Sept. ! 

2 

2;i 

West 

3 " 

Front of trei' 

“ 1 

4 

24 

West 

3 

llnd. 

“ 1 

1 

25 

West 

3 “ 

Center tree sti. 

O 1 

3 


The twenty-one sheets put out on June 28, 1915, outrajiiKHl a totul 
of 7,262 scales or an average of 346 scales for each sheet. Only four 
sheets fell below 100, while the maximum numl)or wa,s 1,056. ITie 
distance from the infested trees ranged from 10 feet to 450 feet, the 
average distance being 70 feet. The prevailing direction of the wind 
was from the west and southwest. On the sheets facing west, the 
average for each sheet was 408. On those with a south exposure, the 
average was 241, north exposm-e, 210, and east exposure, 162, How- 
ever, because of the difference in the number of sheets with the differ- 
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(Rit exposures, and tiio fact that intestecl trees oecuri-ed on more than 
one side in some cases, no definite conclusions are drawn from, the a1)ove 
fift’ures as to the number of scales captured in relatuon to the prevailing 
direcd.ion of tlie wind. 

1 II tile (*ase of the lilack scale, which has a more or k^ss definite annual 
period of young production, dispersal would be expected to occur 
hirgcly during that period. The only other time WT)iild be when the 
scales ar(‘ migrating from the leaves to the twigs, or when they have 
detached tiieniselves from the plant for any other reason, and at such 
times, on aca'ount of i.he increased size of the insects, their dispersal by 
t'he wind would not be so great. 

Tlie above conclusions are supported by oiir experiments as shown 
by tlie last four sheets referred to in the table. These sheets were 
exposcal on Septeiuber 1, after the hatching of the scales had ceased, 
and they were settled on the leaves and twigs, l^ho sheets were placed 
in the same grove as tliosc of June 28, and 15 feet was the greatest 
disiaiKJC a, way from infested trees. The average number captured on 
I'Jicsc sliects was 2^2 scales as against an average of 346 scales on the 
sheets placed on June 28. The important period of dispersal of the 
black scale, as well as of the eitricola scale and otheivs having usually 
!>ut one generation a, year, is, therefore, from April to Septemlier, or 
the pciriod when tlic great majority of active young appear. This 
fa(d. would not apply so strictly to scales having three or four genera-' 
tions a yoa,r, as the red, yellow, purple, and soft brown scales, since 
young may Ix^ present i,n greater or lesser numbers throughout the 
.warmer portion of the year, or from March to Decenilier in California. 

4410 <lat{i thus far s(Mnire<i have reference to the black scale, but Mr. 
Bisliop of Orange County and his inspector, Mr. Paddock, had tangle- 
foot sh<Hvt;S so phuaid jis to capture tlie red scale, Ch'rysom/phcthis auraniii^ 
Th(.^sc:‘ shixits W(n‘(3 sulmntJxMl t^o t.lu^ writer for examination. ' The dis- 
t-ai:u!(3 ranged from t> had', to 150 feet, and yotuig red scales were found 
on most'/ of tlio slicet.s. 

In the exp(3riinents witli tJu^ t,anglefoot paper noted above, there was 
no olistuaclo between the sheets and tlie infested trees to into, rf ere with 
tlic free cairying of the scales. In order to determine what happens 
under norinal conditions in the grove, the following 'experiment was 
carried out : 

A four-acre lilock of grapefruit was selected that was fumigated in 
1914 with the result that' practically 100 per cent of the black scale 
wrire killed. A careful examination of the block in April, 1916, re- 
siiltec"! in findi'iig no scales, and in midsummer all of 'the scales present 
were young scales indicating that they had not come from parent scales" 
on the same trees, liut'from neighboring trees. ' This block ofmlean 
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i,!‘ees was siirroiiiidod by seveixdy infested oraoi^'o tr<-:tos on the west^ 
south, and east sidles. On the north was an al>rupt slo|ic (»i: tiarrcni 
ground. Idiere were 25 trees noiiti iind sontli and 11) tn^es east, and 
west ill i-lie block, d’he exaiuiiKition for scales was nnide on .August 
20, 1915. Twcidvv-five k^u.vivs \vere selected at ra-ndoni iroin the 
east, south, and west sides of tlu^ tree respe(‘.tively, making a total, of 
100 leaves from each t.rec. 

Below is represented th(^ blo.ck of tre('B on wl.iic.!i cxan'iinatl.o!i ot 

WIND DISPERSION 
Young' Black Scale* 
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young scales was made. The small figures represent the number of 
scales on 26 leaves on the respective sides of the tree, while the large 
humber, which is the total of the small numbers, represents the number 
of scales on 100 leaves of the respective trees. 

P From the above it will be seen that there is a total of 4,803 scales on 
100 leayes of every fourth tree on the west row, while the fifth xof to the 
east drops doyrh to 1,564 scales, or a difference of 3,239. The first 
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rtnv OH Mk' Hoid.h side sliows 5,128 scales as against 1,427, or a difference 
of d,7f,H, OH th(‘;fiftb row from the infested trees. Taking the first row 
OH tlic^ Avosi agjiiii, tl'iero is a total of 2,218 scales on the 25 leavers o!i the 
west sid<‘ of c‘’V(H'y fifth, trean as against but I.K)9 scales on the same iiiiin- 
her of hr:i'V(‘s on the caist si<le of the same trees. The j^revailiiig direc- 
tion of wiiul, it will be noted, was from the southwest. 

This fonr-jna'e l)lock, as the results have shown, was noi- large enough 
t«> dc4.'(‘rmine all tlie possil,)ilities of the experiment. It wa,s scarcely 
a.!:da,cipataHj tliat the scales Avould have spread over the entire area in 
one season, and since the infested trees were on tliree sides with a 
slight 'wind l')l(')wing from tlu^ opposite direction at night, as compared 
with tlia.t of the day, there appears to have been soiika movement 
from this direc*tiom Howcwmr, on the (aist row of the Idock, iminedi- 
iitely a-djoining infested trees, there are more scales on the west side 
of the tiHHAs 'tJniii on the east side. The figures are 1,020 for the west 
side and 8S8 fo!* the east side. With, a few exceptions, all of the trees 
sl'sow !!Hjre s<‘Mles on the west than on the east side of the tree. On tree 
13 in 'row 1, fo'r example, OfiO scales are found on the 25 leaves on tlic 
wc\sf side as ag'ainst 36 s<ailos on the same number of leaves on the east 
Hide. 

h'rum a pra-ctical '|.)oiiit of vknv the agency of the wind in spreading 
plaJiOrecH'ling or (!isease-l)eari:ng insects is of very great conseciuence. 
In fJic‘ (aise of the l,)Ioek of trees referred to, the work of fumigation 
in JO hi: 'was so sadisfacdoiy that the trees should have go,ne several 
years wdilioiii- ti'catment. .As it was, in spite of the fiiet tiiat 1.00 per 
cent i')f il'U‘ s<a.des 'wavre killed, the trees could not go untreated over a 
single ycair and ,iiad to be fumigated in 1915. Otlie:r h,o>st plants grow- 
ii'jg in tla^ vi('‘inil/y, particularly boialer host trees, are, likew.ise, di,rectly 
res|)onsihh^ For ixrinfcxsting trcaited t'r<.K->s. 

During ilic* pixisent S(‘ason we varied c,)iir exp{n’in'mnl:H on wind dis- 
persa-1 somfvwhat.by having .more direr^t control of the (')rigin of spread. 
Tlvis wm <ione l>y (n:}ttir'ig l)ran(vh('S, badly infested with th<A ))la(fk scale, 
It, lid suspc'ridii'tg them on a pole in the midst of I'larron ground. Three 
'fmigltifoot sl'KHit'S 'wer<^ placed in tlm form of arcs of cirek^s at distances 
of 26, 46, a'mi 70 yards respectively on the leeward side of the in,- 
festcai I'lranches. The length (if the irmer' arc? was about 15 yards and 
of tlie o'uter arc alxnit 45 yards. Throe sheets were also placed on the 
'windward side at 'a (.listance of 15 yards from the infested branches, A 
total of 60' young black scales were captured on the nine sheets on the 
'leeward side, and none on the three sheets on the windward side. ' The 
inaximuiii number on a single sheet, 24, was found on the, one directly 
' in front of the point of origin. The total of the three 'Sheets in this" 
area, 'll. ciistaiic(3 of 26 yards, was 37 scales,. The total on : the next three 
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sheets in tlie next are, a distance of 4G yards, was 17 scak;‘s_, and on i.ho 
next arc, a distance of 70 yards, 9 scales. All of these 00 s(‘a,.k‘s ciiiric.^ 
from an aiiioont of braiichcs that would l,)e r(‘pj*(‘S(‘ni(‘(l by :}, ilirec^- or 
foiimycar-old tree. On the three sliecds oii th{‘ windw'aj’d side, hut 10 
yards distant, there were no scales. 

Summary 

Yoiin,£>’ black scale, Saissetia olecc, have been found to be caj'ried h^’ 
the wind, as represented by their capture oh tanglefoot sln.^ets, at 
different distances up to 450 feet. This distance does not ne^u^ssarily 
represent the extreme dispersal since provision for capture was iiot 
made beyond 450 feet. 

The young of the red scale {Chrijsonvphahis auranUi) were (.%*i|)tured 
on tanglefoot sheets at distances ]-angiiig from 30 to 150 feet. 

It is possible tliat many of the scales on these sheets were dead at 
the time of capture, but that there were many alive is shown !>y tlic 
next statement. 

Young black scale were distributed over an entire four-acre bicxjk 
of trees, without question chiefly by the wind, in a single season. They 
may be distributed by the wind over a much greater area than this. 

That the spread is chiefly in the direction of the prevailing wind is 
shown from the figures given for the block of trees, as well a,s l)y the 
captures on the tanglefoot paper. 

In the case of young black scale, dispersion by tlie wind occurs 
largely during the period of young production froni April to Sep- 
tember, With scales having three or four generations a year, tlie 
young producing period is prolonged and consequently the 'liabilit.y 
of the young to be carried by the wind is prolonged. 

The data presented on the dispersion of scale insects by the wind, 
which data represent only a jireliminary report, emfiliasis^e the puic- 
tical importance of carrying on fumigation work solidly ovm* as large 
an 'area as possible. 


H. ' S, Smith: Were the 'scales experimented witli young newly 
hatched larvae or older forms? 

Chairman H. J. Quaylb: They were newly hatched larvan 

■D. L. Crawford: Which is the most responsible for tlie spread of 
scale insects, wind, insects or birds? 

Chairman H. J. Quayle: Wind by far; birds and insects arc very 
small factors. 

Dr. E.^G. Titus: I have found that the wind will carry yO'Ung, 
thripsataheightof 20feet. ' 

E* L. Prizbr:^ Are; birds and 'insecte. more likely to carry' mealy-' 
bugs than wind? 
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1.1b AIRMAN IL J. (Juayle: I'lie mealy-bugs are proliably .iiioiT* in- 
f!iii4ie(‘(l l)y tlie wind. 

L. F. Foc'kwood: Are wind barriers of any iis(‘ in preAXuiting the 

s|)n‘a-cl? 

(hiAuiAfAN H. .L C^uayle: Yes, but tliey jnight have to be very 
liigli jis r(Hl spidi^rs liave been caught on a tank tower 50 feet liigii. 

1,Mh‘ next papei' will l.)e presented l.)y Mr. Ih. P. lloekwood. 


SPOROTRICHUM GLOBULIFERUM SPEG., A NATURAL 
ENEMY OF THE ALFALFA WEEVIL 

itv Ij. P. Rookwood, U. S. Bureau of Entomology^ Forest Grove, Orego'u 

Tlii^ parasitism of insects by the fungus known at present as Sjurro- 
tnehuvi- gh)hnUferuni Spegazzini, although at one time s(niously ques- 
tiofH^d and cwoii denied by eminent mycologists, is now generally ac- 
knowi(Hlged. I'hat itiis fungus is probably the most efficient natural 
i‘n(>r]rv of tlie (diinels bug, lUismfi hucopteruSj under conditions favor- 
a!>le for its growtli and spmad, is well known. Plowever,, very little 
data lias a/fipeared as to the occurrence of the fungus as a natural 
enemy of lUvSects ot-her than the chinch bug. We have long lists of 
insects of various orders recorded as furnishing a siili-stratum for the 
growtifi of this fungus, Init few or no observations of the fungus as a 
mr in the nat ural control of these insects. 

'Phis fungus lias come under my observation in connection with 
various insca^t hosts both in the field and lalioratory at various timcwS 
(luring tlie past two years. Its relation to the alfalfa weevil, Ilypera 
i.Hiriahih\^ (pOHlieMu) Ilbsi:-., in Utali in 1014, is dealt with briefly in this 
pa;pei’. 

G(X!i;iiUiWNe:E of 'I'he .Funous on i'he Alfalfa Weevil 

The fungus Hptmrl/tkhunt ghhulijcnmi Hp(^g., wais first found on thc’ 
alfalfa wcarvil inair Bali Lake (lity, Utah, on March 14, 1914. 'It was 
freqmmtly mef with and could easily be found on weevils and other in- 
sec.is undm:* alfalfa plants from that time until May. This was a time 
Of considerable preOpitation and the ground in alfalfa fields was moist 
wet most of tlie. time. The time of greatest abundance of the fungus 
was April 21 to 29, At this time at least one weevil killed by the fun- 
gus could be found under almost every plant examined, ' On April 
29 iliis was particularly true. On this date 11 weevils killed by the 
fungus wore' found under one alfalfa plant covering an area of about 
four square feet on a high bank outside the irrigated area. 

This early mortality of weevils caused by Sporotrichum globuUferuni 
is iiridoiil)te(.lly of (Rinaideralile importance as the deatli of the'^adults^ 
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at this tinie, tieforc and <lurinp: ovi position, l.U‘lp.s to rcalin^e tiio <!f‘~ 
struetive new g'eiu'nition of larvan No oiiun* rni'iuraJ eniMity of like 
iiiipoiiajiec! waa ohstn*v<^<l at this s(\‘ison, in tlu‘ cau’ly spi’irig, the op- 
tinmiii aoiidiiioiis fur iJi(i growtli of iJie- iuugus a-?‘e likt^iy In Iw loiiiid in 
all thc‘ ajfaJfa fields on th(‘ iCasf. Ihnieii of ohl !^a.k<‘ Pjoniuodlle r(‘ga.rd“ 
less of tl'ie irrigation pracdwan Hie groimd-freqiKaiting liaJiiis the 
weevils at this time, the season of mating on Mi(‘ ground innku' file 
early low growth of alfalfa, espeeially (expose ilunn iu infia/tion by fre- 
quent (”*oritac*t with the bodies of insects eov(a*ed wit h thc^ s|)oit\s of I jw'' 
fimgns. 

Later in the scaison wdien tlw spring rains ha:V(‘ caaised, the fungus 
seems to lie revStrictcd io fields wliieh aT(‘ gmna’ously irrigaliHl and ha v(‘ 
a heavy dose stand of alfalfa-. One such field was exa-iniiHsl on Ju!>‘ 
29 and 28 weevils with a pure growth of Sporotrirlidni wei‘(‘ pi(*ked U|) in 
a short tinuv Hindi mortality at this lal-e date is of 'slight import aruau 
however, as this is the time wlien the ovm-wiivtered adults txiv dying 
off naturally. 'Yet it is worthy of note that this field for wliieli a gen* 
erons water supply was ava-ilable and whidi was thcn’i'foia^ lavishly 
irrigated has never been seriously injured by tin* wet'vil; at least so 
the rancher informed me, and I was inclined to btilieve him as it wa.s 
certainly unusual for a Utah farmer to deny injury from tfu^ weevil. 
The fungus was observed in this ti(d,d in a,bundane(^ on Heptcmd)er 10. 
Other insects killed liy tin* fungus, notably Sikmers s{).,, weri'- also ahun- 
dant'in this field. 

A spontaneous outbreak of the disease ommrnnl among weevils of the 
new generation in a rearing (*ag(i at ilie lal,)oratory about Novemlnn’ 
17 and caused a high mortality. 'Many weevils also died of flu* discxasc'* 
in an outdoor hiliernation cage during the fidl {iiid cniily spring. 

The B'-pNcrus 

The fungus on Hypira mriabilu (podicw) '.Hlist-. was did;ei’tnincd as 
Eporolrichuni {jlohiilifmim Speg. by Idr, Flora W1 Palyti'U’Son, !M’ycoL 
ogist of the Burcaui of Plant Industry, U. H. I)('*pt. of Agriculture. 

The fungus i,s |)robably distributed over all of the Americas and has 
been recorded as found on the bodies of insects of several oi-clers. 

The macroscopic 'appearance of the fungus on weevils varies with 
the conditions under which the exterior growth’ of the fungus deve.L 
oped. Ill a confined dark cage with little or no ventilation, the fungus 
usually completely, envelops the weevils in a loose, fluffy, cottony 
grow,th of fungus mycelium in the outer strands of which the s(!attered 
balls of 'spores are developed, .the balls being usually separated from 
each other by an appreciable, 'distance.', ,- Weevils partially buried' in 
moist locations in the debris uhder alfalfa plants' 'in the field also often 
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show tills fluffy;, growfli whicli soiowflines spreads out over the 

deliris to a,t,i area ol‘ one half inch or more. Under tlie usual field 
fu)iHliiir)!i,s or in well, humiliated, well lighted cag’os, the fungus forms a, 
dens(^ felted mass, iiBiially eoniined to tlu^ elytra!, thoracic, a,!.id aln 
domirial siiturc^s, whiefi a.r(‘ often (a.)inplet<l.y outlined l)y white 
Immis of tlm fungus inyceliuin. Upon this slioii; felted growth of 
ui,y<‘{diu!n, the balls of spores api^ear densely pa.cked together. 01(1 
specirnens'of tlie fungus assiune a well-defined cream color. 

it was found by ex|)erinKmtation tliat the macroscopic ai)pea.raiice 
of tht^ fungus on weevils killed lyy inechaniiail or chomical means liefore 
(A\'p(.)sure to the fungus presemtod a relatively different appearance from 
tha,t on weevils killed by i.hc fungus. In tlie case of weevils killed lieforc 
infe(‘tion, the fungus appeared as a very tliin, long, loose, cottony cover- 
ing, aJmost cloudy in a,ppcarance, nowhere localized in a thick mass. 
Monaiver, in ail such c.asos, contamination of the typical fungus with 
the well known saprophyti(^ fungi of the genera PemMlliurn and Mucor 
invariably' occurred under tlie somewhat septic conditions incident to 
th(^ (‘xperimerit. Weevils killed liy the fungus always developed a 
[Hire divnse growth of the typical fungus, and saprophytic fungi never 
dovelopcai upo,!i them until after the parasitic fungus had matured and 
disint<*grated. Wi'cvils killed by the fungus arc usually^ found in a 
life-like atUitude with legs and antennae extended as if death overtook 
thmn suddenly wliile on the move. 

Laboratory JLxrERiMENT.s 

N'o cult'U,res of the fungus in artificial media .wem attempted. Hpore 
gc*:rmination studies liy iJie hanging drop method in Van Tieghem cells 
were nia.de for tiie purpose of gaining information for the better in- 
terpi’etatiou of dissections and lilood examinations. The formation 
of the so-called 'b^yiinder-goniiiikiT of DeBary'^ were thus studied and 
later identified in tlie lilood of infected weevils. 

Heveral infection experimentB with S, on Ji. mriabiln 

(;lH)dicm) were carried on in the laborato.ry at different times, always 
witii per c<3nt mortality from tlie fungus. ■The infection cages 

varied from tightly closed tin tobacco boxes with bottom' layers of 
moist' sand or garden loam on which the weevils and their food were 
placed, _to open glass battery jars on the bottoms of which was placed 
moist'sand or garden loam to a depth of one-half inch to three-fourths 
inch, the food and weevils being then introduced and the jars closed 
with cheesecloth tops, thus allowing the air free access to the interior 
'of the, cage. These cages were moistened from time to time as they 

■UJDeBary, An Comparative Morphology and Biology 'of 'the Fungi, Myootow 
ami 'Baoteria, p» 372 (Mord. ^ ^ 
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dried out, iiiul iVesli alia, If a was supplied as 3iee('8sa,i’y. All eavii;(‘S wmv. 
placed ill a fa;>iLservatory having* two walls glassed in a,nd, ('oiioectcHl 
with a room of tlie lalioratoiy, thus iusuring more light jind ciriuiladiori 
of air than is ordinarily found indoors. All <aig'<‘S were disinfcu'tcHl 
before use by being washed in 20 pin* cent carbrdic a,cid and rinscal in 
tap water. Infe(;tion was, with the (axcepiton of t!i(‘ fii’st. (^xp(U‘i merit, 
b)^ intro dll eti on into the cages of insects sliowing well developed fruit- 
ing fungus. Alfalfa not oaten liy iveiwdls was allowed to afaniinuiaie as 
debris in the bottom of the cages. 


Expeiument I 

March 23: Five weevila were infected by contact with a fungiLS-covered weevil in a 
moist chamber for 2 hours. They were then placed in a l)aitery jar cage |)a,rtially 
filled with moist sand and alia! fa ivas introduced as food. 

April 3 : One weevil dead. 

April 7 : Second weevil dead 

April 9: Third weevil dead. 

April 10: Fourth weevil dead. 

April 25 : Fifth weevil dead. 

Ail developed a pure growth of ^Hporotrichmn gLohidiferum within two to tliree 
da3rs of death. 

Experiment II 

March 25: Thirteen weevils were placed in a small vial with a fungus-covered 
weevil and left in a moist chamber for 4 hours. The weevils were then placed in a 
tight tin tobacco box partially filled with moist sand. Alfalfa was placed in the cage 
as food. Later a weevil showing a good growth of fungus wais placed in this cage 
under the alfalfa. 

March 30: Three -weevils dead, 2 from fungous disease; 1 from unknown cause. 

Apidl 3 : One more weevil dead. A living weevil which seemed to b<> ailing was dis- 
sected. The ])lood of tlie abdomen contained several fiuigus hyphte of various 
lengths. The blood of the thoraci<* region showed more numerous fungus hyplue 
and these were generaliy longej’ and further advancexl tlian thosc^ in theabdomeiu 
Incipient branching of tlie hyplu'c was oliserved in several (^asi's. Fungus liodies 
practically identical witli the ‘‘eylinder-gonidia’’ observed in Van Tii^ghem cells 
w^ere observed in the lilood . 

April 6: Contents of cage were exarninetl. Found 12 dead w'eevils. 

All developed typical fungus, except the weevil noted March 30 as dc'ad from un- 
known cause., 


FIxperxment III 

April 5 : Twelve weevils were placed in' a tobacco-box cage with a fungus-covered 
specimen . Moist sand and alfalfa were used as in Experiment IL 
Aprii 'b : One weevil dead of fungus. This weevil was probably infected when col- 
lected. 

April 8 and 1 1 : One weevil was dissected on each date without finding signs of 
fungus. , : 

April ,15 : *Ml weevils dead. 

'' ' ; April ,21 f All developed typi<tal fungus except the two' dissected. 
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Experiment IV 

April 7: '.l\vtnity wccvik wei-e pkujcd in, a' t'-obac.co-box cage as before with moist 

April 8: One weevil dead from unknown ciUisc. One living weevil was dissected 
l)u!, 1U5 signs of fungus wen^ seen. 

A I )ri I 1 f) : lAvo worn' ils ilead . 

Api'il 1b: An enfeebled weevil was dissected. The abdomen and thorax were 
well supplied with fungus hyjdia' varying from “ cylinder-goo id ia’’ to iongj consid- 
erably l)ranched hyphie. 

A|)ril 18: A dead weevil showing no exterior growth of fungus was dissected. The 
body wa,s found to be pacln^d with a reddish-brown mass of fungus liyphtn. 

April 20 : All weevils dead but one. 

A|)ri! 21 : ],Aast weevil dead. 

Ail not dissected de\'eloped typical fungus. 

Expeeimeet V 

April lt>: Fifty weevils were placed in glass battery-jar cage, the bottom of which 
was covered with garden loam. The cage vans infected by placing in it 4 fungus- 
C{>vered specimens. 

A])rii 21 : Twenty-five more weevils placed in this cage. 

A pril 28 : W eevils dying in numbers. 

Mil y 7 : All weevils dead. 

Expebimknt VI 

May 8: Thirty wcHwils were phiced in a battery-jar cage with garden loam as 
b(‘iV)re. Tlie (atge wjis infe<;ted by the introduction, of several fungus-covered spec- 
imens. 

'M ay 1 8 : A 11 1 .ait, h ilead . 

M ay 20: All drvid and idl develo])Gd typical fungus. 

Expeeiment VII 

Aug. 7 : Twenty-two weevils reared from pupic about July 15 were. |,)iaced in a 
battery-jar cage with, moist sand. Cage was infected by introduenng sevea’a! fungus- 
covered s|)taumeus 

Aug. 20 : 8<wcrai 'w<;<ivilH dead . 

Aug, J 1 : A fcAv still alive. 

S(‘pt. 1 S : Four wecwils still alive. 

( ,.)ct. . 1 0 : Tiis t wee vile lead . 

All <leve]oj)ed f,ypi(:*{il fungus. 

Expeeiment VI II 

Hc*})t. 20: Fifty wcHwils collecjtcd from a dit(.di bank, were placed in ii battery-jar 
cage', wit-h moist gardeii loam; infection brought about as In previous experiment. 

Oct. 14: Three dead. , 

Oct 20 : M any dead and showing fungus. 

N'ov. 4: Forty-fiv<} weevils dead of fungus, 4 weevils alive, 1 lost. 

Nov, 18: One weevil still alive. 

Nov. 20: Dissected the last living weevil. Found a few scattering, 
^‘cylinder-gonidia^’ in the blood. Most of them were of irregular or indistinct out- 
! ine as if undergoing cy toly sis . 

This cage contained 47 weevils dead and showed typical exterior growtli of 
^globuli/Grunif 1 weevil dead with body hlled with the hyphie of the typical fungus, 1 
weevil with growth of A^pergillm sp., probably dead from some other cause. 
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C^JIECK TO 'iOxPEEIMENT VJ!I 

S< 3 |)i. '4i): rilartnd cage of 50 weevils under cxac-tly similiir eundit.ions to 1dx|;ierimetit 

i'lll f‘xce|)t that no fungus was intentionally introduced. 

Nov. 25 : OiK'. deiid of A'. ghbuUfcnwi, 

Dee, IS: i\)idy»fivc living w'cevilsNDlead (2 o! S. (jlohuliferiini), 1 lost, '1 killed l>y 
(jlohulifiriim rcano ved , 

Note: No Sporolriehuw a,|)pea.red in this cage until 2 niontlis ai‘i('r Mtariing experi- 
ment. 


Summary of iNFiiicrnoN- .'Mxpeiii, menu’s 

111 the early experiments when tight,, iinvtmtJlatiui tin l)oxes wi^re 
used, eoraplete mortality from the fungus disease otauua'cal witliin two 
weeks, in the case of Experiments II and III in 12 and 10 days rt^spee- 
tively. Conditions were of course optimum for the growth of tlH> 
fungus and very uimatura.l for f.he weevil. 

In the early l)attery~jar cage experiments under supposedly hxss 
favorable conditions for the growdli and spread of the fungus, almost 
as good results were attained, the majority of the weevils dying of thc'^ 
disease within ten days to two weeks. In the case of Experiment VI, 
where the weevils were less crowxlcd than in any experiment l)iit Ex- 
periment I, all died in 12 days. In the case of Experiment I wheri^ 
conditions most closely approached those in the field in the proportioii 
of the number of weevils to the area of the cage, a somewhat long(*r 
time was necessary to kill 3 of the 5 weevils, namely 17, 18 and 33 days 
respectively. The last weevil to die in this cage probably (dtluxr t‘s- 
eaped or conquered the first infection wdiich in this ease was attempt ed 
by a short exposure to the fungus spores followed by isohition in a clefin 
cage. 

In the later experiments with weevils of the new gevneratiou, <tonsi(b 
erable resistance to tlie fungus developed. At this iiiije a. ma.}ori(vv 
of the weevils were killed in 3 wee.kvS, })ut often scwei’al W(‘r(‘ abh' Ivi 
survive for one or two months. Home of this diffcu'iUH^.e in mortality 
between the two seasons may possibly b(‘. attrihutcMl to t-he fa.ci. ihat 
the (jages dried out faster in miil-summer and fa.ll, so Unit often t'lie 
sand or dirt in the cage became almost bone-diy 1)C‘for<3 fliis (amditJefii 
was rectified by sprinkling the interior of the cages, llowmavr, dis-^ 

' sections and blood examinations of some of tlui w<Hrvil,s from t.liesc^ 
cages indicated that some individual weevils were mom or less immune 
" at this season.^ This immunity is deduced from th(5 cytolytic |)!ieiiom- 
ena observed' in the blood of the weevil dissected under Experinicmt 
'VIIL 

It may be of interest 'to note in this place that Hypera adults appear 
,to^ be rather resistant to the well-known entomogenous'funguS' Met- 
BTfMzmm anisopliw Sorokin. Laboratory attempts ‘to infect' wesevils, 
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with this fiiiigiis detained from Elatorid larva?, from HagersfcowiM M’d., 
Uirough tlu? coiirtes.Y of Mr. J. A. Hyslop of tiie U. S. Iliireau of Eii- 
i-omology, showcal less tlian 50 per cent mortality from this fiiiigiis 
after nearly tlwia? months’ exposure to the fungus undci* coiiditionKS 
exaictly similar to ifiosc? of the Sporotrickum experiments. Moreovei’, 
it took almost, a month to kill the fiivst two weevils by uKaiiis of this 
fungus. 

CoNcxajsiox 

The entomogenous fungus^ Sporotrichiun glohulijeruvi Speg., de- 
velops spontaneously as an infectious disease of the alfalfa weevil, 
liy'pera varwhilis (jmticus) on the bench lands of the Salt Lake Valley 
in tlie early spring. Infection experiments sliow the weevil to l)c very 
siisceptildc'. to fungus infection at this season, a complete , mortality 
from th(? fungus being secured in breeding cages in usually two weeks, ^ 
time. The ground-frequenting habits of the alfalfa weevil at this 
season render it particularly liable to infection from contact with 
f tin gus-covered insects. 

The new g(?n(vration of weevils is less 8usceptil)le to the fungus dining 
the |)eriods of sostivation and hibernation in the summer and fall 
Mrxreover favora.blo conditions for the growth and spread of the fungus 
:ire unlikely to occur in ITrih at this time. 

The period of grc'atest inortalhy^ froin the fungus disease, coinciding 
as it does with a period of great potential injury from the pest, namely, 
tln^ oviposition })eriod, makes the fungus worthy of record as a natural 
cmemy of tlie alfalfa weevil. 


FL R. R'Mri’u: Does the fungous disease attack only tlic adult 
weevils? 

L. l\ li.ooKWooD: The larva? and pupa? arc? also attacked l)iit 
lKs?a.use tlie.y are usually on the? leawes a,nd tops and not on the damp 
ground t1u'.y seldom Ixicome infected, 

J„)i:u IT Cu Titus: There arc about 30 hosts attacked liy this 
fungus, but in no caise has it been noticed to l)e of economic importance 
tliougli under ol)servatiou since 1910. 

IL S» Sm'ITh: ' There is a fungus which works vciy effectively on the 
alfalfa weevil in ‘Italy, attacking the larva?. 

L. P. llocKwaiOB: Sporotrichum is very widely distributed and is 
of more importance than itis usually credited with. 

Chaiemak IL J. Qitayle: , The’ next paper by Mr. Asa Maxson 
will be read by the secretary. 
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SOME UNPUBLISHED NOTES ON PEMPHIGUS BETJi: 

DOANE 

F»y Asa (0 Maxson, in charge of Irm'cl Inrenligalioia^ Jar ihc (ircaj. WcHi'ta fSngar 
Comp<my, honganaU, Cola. 

In April, 1912, the wriinr began a study of ih(^ iihvfiist'OST iind liaiiif.s 
of the sugar 1)eet root-louse, P. hettr Doaiu^, in eo()peration wiiii il'u* 
Colorado Expcriuieut Station. The work wa,s doiu^ at lA'")!igiuoiii-^. 
Colo., the finals being furiuslied by the; Great W(‘si,(‘ri,i Sugar Coin|')a.uy 
in whose einplo}" the writer has l.)ecii sin(*(^ 1 910. 

While tlic niaiii facts in coiuu'ction with the lih'-hist^ory of tins 
iiise.et have been given by Gillette a.nd Bragg, JouiiNAO of hhaiNOMUJ 
Entomoloov, vol. 8, no. 1, p. 97, theu'e still nunain a. mintlHT of un- 
published observations which havi^ a bearing upon the life-history 
and habits as well as the control of this ])est. 

Hibernation of Ai^terous Form. 

In order to ascertain to what extent the apterous lice live over from 
season to season in the soil of old beet fields, three fields wei’e examined 
during the second week of April. At this ti.nie the spring field work 
had not begun and no weeds had started in the fiedds. The exaniina- 
tion was made liy digging lioles about 10 inches in (liainetcr and from 
8 to 10 inches deep. The soil from these holes was carefully examined 
by crumbling it with the fingers. 

In field No. 1, which had grown sugar beets eontiiiually for at lca,st 
6 years, holes were dug at both ends and in the (Xiiitre. Of the 10b 
holes dug in this field the soil from 52 per cent yielded living I'oot-lice. 
The east end of the field is higher and drier than the west (‘iid, bixfy 
per cent of the diggings in this part of the field yieldiMl living li(‘(‘ while* 
but 25 per cent of those at the west end prodmaxl liw*. ,In 
section of the field 55 per cent of the diggings produced Hem 

Field No, 2 grew its fi,rst crop of sugar lieets in 1911, tlie previous 
crop being alfalfa/ The soil from 50 per emit of the hok*s dug in this 
field yielded living lice. 

Field No. 3 grew its first crop of beets in 1911, also, following a m’oii 
of barley. In the soil from 76 per cent of the lioIes dug in tliis ficHd 
living lice were found. 

' Hibernating Lice as a Source op Crop Infestation 

In the determining of this point three cages 8.x 3 x 3 feet, consisting 
of' a light frame work covered with muslin, were used. These c;ages 
'Were 'placed at the east end; of field No. 1. They wore placed eiicito 
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end tiiicl 8 feet apart. A board 1 x 12 inches foriiied the base of 

the cages and this was sunk into the gi'ound to a depth of 10 inches. 

(‘.ages were put iu place May 8 at which time the young steiii^ 
mothcu's on tht‘ cotton-woods were in tlie first and second iiistars. 
Px'ct scaal Wiis planted in cage No. 1 and in the spaces between the 
(Aiges on this daten Heed was planted in cages Nos. 2 and 3, June 4 
iiiid 27, respectively. After the seed was planted in the cages thc 3 - 
were? not opened until the migration of lice from the cottonwood trees 
was praeiicall}'- over wlien the weeds were pulled and the beets irri- 
ga.tcd. 

Hepteml)(‘r 28 the beets in the cages and in the spaces between them 
were dug and a c^arcfiil* examination made for root-lice. It was found 
tliiit the Ixjcts in cage No 1, the earliest planted one, were all infested. 
Those in (‘age No. 2 were infested but to marked degree less than those 
in cage No. 1. The beets in cage No. 3 were entirely free of lice. All 
h<‘ets in th(3 spa(X\s between the cages were infested, also. 

Host Plants 

Our knowledge of the apterous forms of the various species of the 
genus Pemphigus is so limited that it would hardly be safe to say that 
all root forms of this genus represent any particular species. For this 
j‘eason in discussing the host plants it should be remembered that some 
of them may not he hosts of P. betw. since a determination of the ap- 
tcM’ous lice is not possible. 

Th(,5 |)ereimial plants which have been found to be lio>sts of Few?-- 
'phigiia sp. are of especial interest because of the fact that they play a 
double r6Ic in the life-cycle of these insects. The following perennials 
WiU’cs found to be hosts of Pemphi.giis sp. : Yarrow, Achillea sp.; wild 
jist(‘r, Aster imiltijlora; Solidago sp. ;Ramex sp. ; Agropyron sp, ; and Poljt 
gontini amc^dare. 

Htuniner eoloni<^s were found on tlu^ roots of CfieMopoditmi alburn-^ 
gjtrd(;ai hc^evis, sugar IxxdiS, and Cychlonia Pemphigus 

sp, liave bcK^n reported on carrots and sweet clovcu* as well as alfalfa; 
howcwuu*, iho w'l'iter has never beam abk^ to verify these reports. A 
v(n,y (4os(^ examination of many alfalfa fields, while the alfalfa was 
being plowed up, has never revealed a single Pemphigian on the roots. 
'hko of this genus have been repeatedly taken on turnips in tlm soiitli. 

I^FFECTB OF LiCE OH SUGAE CONTENT AND YlBLD OF StTGAE BeETS 

From the standpoint of the sugar manufacturer this is a very vital 
point. The reduction of the ,per. cent of sugar in the beets not only 
reduces the quantity of sugar which can be made from a given acreage 
which, means a smaller yearns profit for the manufacturer but, also 

4 ' , ' , ' ' ' 
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makes the man of act lire of snji;ar at a profit impossihle if the- siiRa,!' 
per drops below a ecn'taiii Jovol. 

Ill order to ascertain tiie effect of tlu^. be(‘'f roof-louse u|)on per 

ceiitage of sugar in tlio lieets a s(U"i(‘.s of (if five-bei^f, samples w:is ia,keii 
during the second week of ^eptend'xa* HM2, All of llresi^ sainplf's 
came from an area not to exceed 20 sijUiire rods in exlenl . Hdriy'-one 
of these samples were, made up of liects free or juaiiiy frcK^ of rooi-lic^cp 
the remaining thirty being made up of heeds which w<‘r(‘ iiifesicM! but 
not to a degree sufficient to effect their appearaiuao 11 le uniiilV‘st(al 
samples averaged 14.62 per cent sugar, 11, le lowest* saiu|>ie ii'jsiiMl 
12.9 per cent and the highest 15.3. The infested samfjle.s 'Irssted l,3.S5 
per cent as an average and ranged from 11.7 per (‘e,ut. iu 15.7. 11ie 
difference in favo,r of tlie uninfested samples 'wa.s 0.77 of I |)er cent' in 
sugar content and 2.11 per cent in apparent purity . 

xigaiii in 1914 a similar test was made. Tliis thiie. 41) sainpltxs wm*i? 
taken, 20 infested and 20 uninfested. Tlie former a.ve.ra.ged 13.12 
per cent sugar, the indmdual per cents ranging from i 1.2 to UL9 per 
cent. The latter averaged 14.06 per cent with a ranges of from J2.2 
to 16.8 per cent siigai*. Of the infested sam|)l(^s but o:ne was aJ,)ove 
14.4 per cent while of the uniiifostcd there were 6 above ihi^^ point. 
The uninfested samples averaged 0.94 of 1 per cent luglun’ tha,ii t*he 
infested. 

In weight the infested samples averaged 4.98 Il)s. I'luj heaviest 
sample weighed 6.5 lbs. and the lightest 3.5 lbs. The avera-gc weiglit 
of the uninfested samples was 6.7 llxs. Tlie }ieavi(‘st weighed 9 liis, 
and The lightest 5.5 lbs. It is a well-known fa(d tliaf; among beets 
grown under the same conditions the large ones avewage,! lower in |,)er 
cent sugar than the small ones. 1'his being the case the small infestcsl 
beets should have contained a higher p(U* cent of suga^r than tlie larger 
uninfested ones had 'iiot the elfectt of the lice l,)eim tlii^ <*ause of i:4ia 
lower weight as well as sugar (content. Figuring 'from 'I-Ih' abovc^ and 
assuming that we have a perfect stand of bccds wliicli 'would mc^nu a 
beet every foot in the row and the rows 20 jn<fl,K^s apart cu’ 26,000 htxvl.H 
‘per acre the lice .reduced the yield 4.55 tons per tietv, Ihnvever, uoi 
more than 50 per cent of the beets of a field cjoiild sabfly Ihj eonsh'hved as 
infested to this degree in the average. This would mean that* tlir^ loss 
really was not far from 2.25 tons per acre as a result* of t,he root-lk^cu 

At an average price of $5.80 per ton this means a direct loss of $13.05 
to the grower, without taking into consideration the loss in suga.r |)or 
cent. 

Control MEA8TTEn.s 

It has been shown by J, Kr Parker, of the Montana Kxiieriiiicnt 
Station, that irrigating at the time the spring migrants of the root- 
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louse arc; leaving tlic galls on the leaves of the iiarrow-leavect cottoii- 
W'ooii trees ha>s a; very inarkeil effect on the iiiiniber of lice on the beets 
at harvc^st thuc. The writer has obscH'ved this fact in connection with 
|)lots iisc'il iii (letcriTiining the relative effects of early and late irrigation 
of !)C(ff>s. In all cases the plots irrigated during late June have been 
iniicJi fr(H?r of rootdiee at harvest than those irrigated the fore part of 
July. 

notation of crops appear to have no effect upon the degree of iii” 
fection. In fact many times the first beet crop on alfalfa or grain 
land is more seriously damaged by root-lice than any other. 

Natural Checks 

Whili^ in tile galls the lice are preyed upon by a capsid and the 
larvte of a syrphus fly. In the soil many lice are destroyed by the 
fungous disease, Em/pusa aphidis. The larva of the syrphus fly S* 
panxillm was takcui feeding in a colony on a beet root. The fiocculent 
lai'vte of the little lady-beetle, Scymmis collaris, lurs been noted in 
numbers among the root-lice in the field. The larv® of Hippodmnia 
convergefis has been taken feeding upon the root-lice where the soil 
was craedeed about the beet. In California the larvae of Scymnus 
appaeuhii^ is known to feed upon the beet root-louse. 

Life-Cycle 

Tfio writer lias succeeded in following tlie life-cycle from the gall to 
tiie gall in the iiis('.ctary. Spring migrants of Pemphigus balsa?niferw 
Williams have lieen taken from the galls and colonized on sugar beets 
wliicJi were grown from seed in sterilized soil and in nmslin-covered 
cages. d1ie sexual forms have been vsecured on twigs of the narrow- 
leaf (m 1 (,*o(. ton wood tre<y, Popnhis angnsiifoUw on the leaves of which 
trec^ the galls a|.)pcar. Idiese twigs were placed in the cages. This 
w^ork was done in 1914, Thc^ sexuals mated normally and the females 
in-odiiced eggs on tlu^ twigs mentioned. In the spring of 1915 the 
eggs produc( 3 d larvm whitdi worci placed on a seedling narrow-leaf cot- 
f.OBWood. Tlicse larvie located on the upper side of the leaves just 
as the. !)uds Ix'gan to open and there formed the typical P. balsamiferw 
galls. Tlie migrants from these galls proved to be without doubt P, 
balsamiferw, 

Hynonomy 

In 1900 Professor Doane descrilied the lieet root-louse from the root 
form in bulletin No. 42, of the Washington, State Agricultural College, 
giving it the name, Pemphigus betw. In the late Thomas Albert Wil- 
liams^ '^ApHdidie of Nebraska'' which was'publishedln 1910 we. have 
the descri{)tioii of the spring forms 'and the galls. This form Mr* Wil-, 
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liairis ^iive tbe name Pemphigus haUamiJem\ Professor l)on,ii(.vs 
name liaAong the priority, Wiliia,nis’ P. halmmijeric must be eoiisibercHl 
as a s.yiiDiiyni of P. hetw. 

Lice Liable to be Lonfilsed with P. bitile 

III some collections the spring forms of P* hekv arc^ labeled P. p-vetm 
Fitch. The gall of P. hekv differs from that of P. p-vemv as desc.rilxHl 
by Dr. Fitch Ijy being on the under side of the leaf opening a})ove wliile 
Dr, Fitch clearly states that the gall of P. p-vence is on the ufiper side 
of the leaf opening below. 

Many times there occur on the leaves of the same tree and the saim^ 
leaf with the galls of P. bekv the galls of what tlie writer is considering 
P. p-globuU Fitch. These galls are on the upper side of tlie leaf a.t 
the base of the leaf. They are nearly circular in ei'oss section while the 
galls of P. betw are eliptical or narrowly oval in cross sectiom Tlie 
alate lice from these galls differ in the number of secondary sensoria 
on joint VI of the anteniise. P. betm has no sensoria on VI or at best 
very short oval sensoria which are not raised above the surface of 
joint and not as long as the diameter of it. Joint VI of P. 
globtiK has several annular sensoria. While P. beke from the galls 
has always taken to the beet in the cages the migrants of P. p-glohull 
have uniformally refused to coloniii^e on the beet roots. 

Range of P. beile 

No report of the occairrence of P. beke has been recuirdod from any 
locality east of western Kansas and Nebraska. The writer has col- 
lected Peniphigtis sp. in most of the states west of the M,ississippi 
has never taken P. betw either on sugar bc'cts or on any ,l^)prd!is sp. 
east of the points m<?ntioned. The range of tln^ naiTow-h'a-fiHl caj, don- 
wood, Populus is given as from North Dakota to Wa,s!i- 

ingtoii and from New Mexico to Ckilifornia, It is probable timt a, liot.im’ 
knowledge of the locations where these trees occnir and Ixad-s iiro noii 
grown in large acreages ivould reveal the fact that this ins<^trt,’s range 
extends as far east as that of the liost tree. 

In Colorado the number of narroivdeafed trees ra,pi(lly diiniriisluss as 
we go eastward from, the mountains. 

There is a possibility that further study will show tliat soim^^ otlmr 
of the Pemphigtis sp. occur on the beet during the summer. The only 
species which the writer has not used in cage experiments is /b 
ramulorum Ril^. With the exception of P. halsanviferw all s})ecies 
have repeatedly refused to take to beets. 


CHAiRMi'ANf H. J. Quayle: This concludes the papers and the 
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liiiX'tiiig* The fii'st coovention has been satisfactory and well wortli. 
while« All niern’l)(‘rs should work for the parent |■)ranch. T!iis new 
or^’aniza/tioii UHaiiis niiKd'i not realized l)ofore, including the Journal 
OF 'hcjoNoMic IOntomolooy, the opportunity to ])r(\sent papers and to 
iiKH-d- oi.her workers in tl'iis iinporta.nt field of scientific woi’k. 

Tlu,^ coinanition is adjoiirned, 

ddie following paper was i‘ecoived too latc^ for tlie meeting and is 
I'lrc^scnited for pnldication in the proceedings for which it was intended. 


BUCCULATRIX THURBERIELLA, A PEST OF COTTON IN 
THE IMPERIAL VALLEY^ 

Hy .Ik A. Jlurcau of Entoniology, V. S. 'Deyaritnent of A gruudlure 

On the first of June of the present year a species of thieid larva 
was found ticvoiiring the leaves of cotton in certain fields near El 
(■(mtro in th(^ Imperial Vahey of California. lic^ared a.dults were 
(ieJ..m*nnned b}*'’ Mr. W. D. P.ierce of the Bureau of Entomology as 
Ihmuduirix ih'Nrhenella P>us(^k, a species which was (*oI],ected in the 
sum II HU.' of 1913 l)y Mr. Pierce on wild cotton (Thurherui Ihes-pemides) 
ai- Viirious pcsints in Arizona.. 

DnscRiPiaoN 

Anin/r. BiisrkV (loscriniioiV-^ of the mlult is as follows: “Fa,(ie tuft, bead and 

tliorjiK whii(\ AnU'iuae white witli dark fuscous auinilatious. Forewings white; 
(‘xireine <*os{al edgi^ Idackish; an outwardly black streak luyond the iniddle of costa 
is cotitiimc'd as a. vesy fine, easily lost lino acjms the wing to a group of bbu^k st^ales 
below apo'X, wben^ tlu* (a'lia. is also <lotto<l with l^lack; a. few ea.sily lost l:)la(‘k s<*.ales on 
basal tfiird of dorsum and a group of IJack scales t,)u the middle <.»f dorsum is fob 
iowetl by scational light brown scales. I’hc apical part of the whig above the oblique 
iujsial stn^n.k is tlnsicai witli brown and bkick scales. Cilia, ochn'ous white, Hind 
wing and cilia, oclireous white*. Legs white on ihe inner side, l>la,(dv exteriorly; tarsi 
black with narrow white anmila-tions. .Ala.r expanse 7 to S nun.” 

.Lauva.- (hricerning the larva. Biisivk merely states that it “is dirty wfiite, ipugh 

skinneil, with proinirHnit white tubendes and with two dorsal rows of lilack dots, one 
on <*a.ch segment. 1 lead light oclireous with lilack cyespots a,i:id reddish-lirown Hiouth 
I'KirtsT 

In life the larva, is rather of a greenish-amber color. Each segment, viewed dor- 
sally, exhibits tlie following characteristic's; a pair of large black spots at the anterior 
margin; a transverse row of 6 whitish tubercles situated just behind the black spots 
ami exl.ending from side to side; a second transverse a^ow of similar tubercles midway 
between tlie former and the hind margin— all tubercles giving rise to a sliort bristle. 
I''dghtli segment from the head nearly obscured by^ a dusky area. Thoracic legs 
biacldsli. Head light ociireous with black eyespots and posterio-dorsal area of 
ilusky color. 

* Pulilished by p( 3 rmiHHion of the Chief of the II. S. 'Bureaii of Entomology. ; 

« Prom Ent. Soc. of Wash.., voL XVI, no. 1 , March 1914, p. 30. 
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])uriri.ii; ili(‘ |)r(\seiit S(‘a,son liuiXHUdrix Ihurbcrh'lld li;is iHMii 

one of tlic' few in:.ijor |H‘sIs of (*oi,.(.oi! in I'lie JrnperinJ Valliw. i liie 
hurKtrerl (‘oitoii l(‘UV(\s W(*re ji;aihenHl on 2 from a,, field lieaAily 

infested witli tliis s[>e<‘!(‘S, a.nd the irdesta,,tion was (*oin|'Hil'eii as fcdlows: 


.Leaves (total.) HMI 

Leawt^s free -2 

Leaves supporting* larvae^ -1 

Leavc‘s supporil’iig t.)npa‘' 

Lea^'Cs showing work . '12 

Percentage infestation 7^^ 


SubseqiK?iit to the above date infcvstation r(^a-e.heil an ('‘ven liigiier 
degree, but by tlie first of July was sonuuvdiat cluHlIced by hhc' work of 
parasites. The Buceulatrix larvie, howevcvr, attaiiK‘d i.Iic? a.S(*en(ia.iH*,y 
again about tlie first of August and at. the prcvsent datc^ (August. 8) 
are probably the most abundant that they have l)een, a-i^ auy iinu^ (,!iir« 
ing the season. In some fields not a leaf is free from the work of ttie 
species. Table I presents the results from the (examination of 2(1 
leaves picked at random al>out a field at hJ Oentro, California.. 


TaBLK I. OcOURKENCB OF I.MM.\TIJUK StAO.UB OF lilUXUlatTix (kurbcrklla (JN (NjTTON kKA,Vi':H 



The pest has been fooud in fields at El (tontro, Impcu’iai, F»:ra.\vh‘y, 
Westrnorelaiul, (Jalipatria, Meloland, Scjeloy and C'jaJexica a vdacti 
demonstrates tliat it ocjcurs in every (uiltivated pa,i't» of itie Vail (^30 
_ The tineid caterpillar may be found in virtually (wany (*.(t.fon field, 
but it appears to th.riv(‘. I.)est on pla.nts wliiclq for sonu^ ix^astm, a.ix* 
stunted and non-vigorous. A 5-acre field of cotton, vohrrd.(HM‘ing'’ 
from' last seasoiVs roots which had rcc(uved no watcn* sinc'i^ iia* ocaa,ir« 
rence of ,a rain in Alarcli, was early seen to l)o vei\y severcily atta^rkcui. 
A small plot of seedling cotton (vsee PL 36, fig. 1), growing near a luulge 
of tall eucalyptus trees, remained stunted for weeks, and th<^s^‘ pL-'urfs 
.became very heavily infested. Tall cotton is similarly att.a.cfki,‘<l (sch^ 
PL 36;. fig. 2) but is better able to withstand the work of tlu^ f^esiu 
'When present, cotton clearly shows the effect of the caterpillar, tlic^ 
foliage being 'riddled and perforated, often, until lit, tie more than veins 

'tUso 'showing damage. 
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:iik! epiflorniis reinairi (PL 37^ fig. 4). Small, ill-noiirislied }ila.!its are 
usually killed, wliile larger plants are often severely injured. Oecasion- 
ally la.rvre feed ii[)on the calyx and involucral },)ra(.d:s wliicli results 
usiiaJly ill the sheddiug of the form. On account of the thickly lioney- 
<‘0!n!)«Hl nature of the leaf lesions, which is so (diaracteristic of 
Ih.i(;c'iilai.rix*-inf(\sted cotton, we propose as a common name for this 
sfieeies itie “cotton leaf-perf orator.” 

Life-Histoiu' 

The ~Tlie egg is very small, being barely discernible to the naked eye. It is 
projcctilc-sbaped, pale straw-^color, with about ten longitudinal ridges and inter- 
verurig groove's, giving it a strongly fluted appearance. In addition to this, a reticu- 
late s.ystem of smoky-colored mottlings decorate the surface. The egg is placed 
upright on the leaf, standing on its largest end. No preference seems to be shown in 
ovipositing as bci tween the top and under sides of the leaf. Since we have been iin- 
a,l)le to induce egg-laying under control, it is impossible to present data as to the 
duration of the incubation period. Eggs in out-of-door locations on a few occasions 
hnvci ])C'en observed 24 hours ])rior to hatching which indicates that the {leriod is some- 
wluit in excess of that interval. 

The Larva, — First Instar.- — Upon hatching the larva l)ores into the loaf directly 
at the |)oint of attachment of the egg and begins to tunnel. The mine lies nearer 
tlie upper surface than tlie lower, and progresses tortuously, ever widening in calibre, 
''riic average total length of the tunnel, as determined from a measured series, is al^oiit 
one inch. When this instar is about completed an exit hole is ('ut through the upper 
epidermis, and tlie larva deserts for all time the inner tissue. Upon coming to the 
extc'rior the (irst instar individual occasional!}^ feeds for a brief period on the upper 
h'jif tlssu(\ llie time rccpiired for the completion of this instar is about three days. 

Wlien tlie feeding axitiviticvS of thivS stage are finished tlie larva weaves a tiny cir- 
I'ular w(U over some slight depression on the under side of the leaf into w'liich it re- 
pairs for the first molt. The initial molting web consists of tavo fabrics, first a ^‘ fly” 
we!) of loose texture is woven and under this is spun the more conpiact fabric. A 
sonuAvhat. concealed aperture is left through which the individual makes its exit 
alter molting. A large srules of these primary molting webs averaged h/A inch in 
dSameier. 14 lo molting period covers aliout twenty-fo\ir hours. 

Hecoiui Instar. -U jion the a-ppearauce on the leaf of the second larval instar, feed- 

ing at omxi la'giris. 14ns may take place on. either tlie upiier or tlie under surface, 
'riicj li'af tissue is devoured only to the opposite epidermis, liut the remaining tissue 
oft.en collafiKCs, thus forming irregular-shaped lesions (soc3 PL 36, fig. 2). After 
a fuait, 1,5 days at VA Centro, the larva selects a concavity, normally on the under sur- 
fatic h(4AV<,;en two large veins, and spins the second molting cocoon. These are similar 
to the primary cocoons hut are larger, averaging about Ass ineli in diameter. The 
larva lies in a looped position — ^hcad to tail. The quiescent/ period is determined 
from our data to be 1.1 days. 

1'hird Instar. — At the conclusion of the second molt the larva of the third instar 
^‘merges and at once begins to feed in' a mariner similar to individuals of the second 
Instar. Tliis is the most aggressive stage and the one causing the greatest amount of 
injury to the cotton leaf. As a rule, not more than two or three larvin occur on a 
single leaf, but occaBionaily as many as a. half dossen have been seen. The last act, 
of the third larval instar individual, after the completion of the pupal cocoon, is the 
' shedding of the larval skin which occupies a position within thenocoon just doehind 
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tlie posterior einl of (^hrysallis. Just |)rior i,o piipaiion the coloi* of f.lie iiiMi'Urc^ 
larva iiTU'leptipeR fhar(p;e from the oiivi‘"j:;T(^en of tlie ;u*{iv(^ eondiiioii to a smoky- 
<lrab wlu(;h is ;ipp.‘in'!itly italiejitivo of m.‘itiirity, l!'i!r<! itislor at. iOl C Viiiro 

required diirioi!; midsiiiruiier nj>oui :i.h days for eomphdton 


dhlK .Plil’A 


The pupal eocooii .may be plaxan'l in ofie of s<na’‘raJ Inealions, l,i is 
ocicasiorially mn\ at Hona^ point on a. leaf; it is ofiei! foniHul on Uie liai.f 
petioles; but most frequently if is pla(*e(i a.t sonu* point aJoiqa’ tbe iiiain 
or latcrai sterns (see PL 30, tig«- -1 and 3). Jusl. la'dbiH^ makinii: tlH‘ 
eocoon a series of stout, upi\i2;ht bristl<‘S is |)la,eed in a ji;Ta(*efiil ellipse 
so as finally'^ to surround tlK* eoeoon. Tbe^se (‘los<‘ly s(‘i. sftdks b)riii a. 
stockade and a.re inttunhal, piatbaJily, as a. pndru'iion *‘i.i!;M!nst piaala.- 
tory speci(‘S. 

Table IT presents thti data eoiuau’nin^’ the occairr(‘nee and, dist.ribu- 
tion of tlic'^ ],']u(,‘eulat,'rix piipm oi,i 32 closcdy scrui,.iriiyaMl |,)la.nt.s. These 
plants were pullet,! at random fro,m a luaivily i,rifesti‘d field which av(,u'- 
aged 16 indies in luught. T,lie examination was rnadt.' August 8, a.nd 
the results containetl i,u the following table also afford a vtay good idtaa 
of the degree of infestation at that time. 


Tahi-h IL OccrHiiRKcK or Pupal Cocoonk (tF lUuTuInfrtx fJiw'kn(>!la on la-AN'i’fi 
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In, coiistru(d'I,ng the t‘ocoon each, em,! is wovtm, to a. (mini nt'a.,r tiu' 
raiddkq whereupon the ,larva witlidraws into one liaJf of 11 h‘ ciHaHUi 
and de,ftly spins a bnv tie-librils between tlu^ eutls of the t.ipptistaj Hid- 
ings; the gap is tlien tmlirely dosed' with a. mt'sh of cross-fibrils. Lrtun 
the pupal records of a large series of Irred intrividua,ls wc^ find llia.t llii‘ 
average duration of the pupal period for June a.nd J'uly af. Id dtmtn,i 
is 5.7 days. The development of the (‘otfon h'af-perfora,for may be 
summarized, tlien, as follows: 


Dnys 

Egg stage I (plusi 

Leaf-miiiing stage * 3 

First molt 

Second larval instar 1,5 

Second molt ' 1,1 

Third larval instar 1 jl 

Pupal period ' 5.7 

1 otal 15.2 
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It is very likely tiiat under the most favorable conditions c,oin-' 
plei.ioii of one generation requires little in excess of two weeks. 

FaKAvSITIBM 

At legist 1.WO sp(M‘ies of ehalcidid flies have been 'bred from tlie Jtuccii™ 
latrix pvipao Twenty cocoons were collected in the field during the 
last of JuiK^ and kept under observation in the laboratory. Of these^ 
10 gave issue to parasites, thus yielding a computed pai’asitisrn of 80 
per (‘(mi-. Many larvre of the first instar were also being killed at that 
tiine l')y a pare, site Avbich attacks them while in the leaf mines. Al- 
though we have oliserved a high mortality among individuals of the 
mining s1a,ge, we liave been unable to breed peilVct adults from sindi 
material. During August, again, the parasitism of the cotton leaf- 
pm'forator beea.mc heavy. No spcEufic determinations of the parasites 
ha.v(' yet ])(‘en made. 

Oeigin of Pesi’ 

I'he (|uesi-ion has arisen in tlic writer’s mind wlnddier Thurlxnaa or 
(xittoii ((iossyi)iuni) is the original native host of limxulatrix fJmrberi- 
elkh Doinesi,ic and wild cotton were planted in the garden of the 
Ibiv(‘au’s station at T^ll (’kmtfo and germinated at the same time. Thus, 
l>la,nts of t-wo iualvacc:ous genera, of the same age and condition, 
w(U'<,^ |■)rescnt side b^" side at tlie time of the appeai*ance of the cotton 
kaif-pm’foi'ator. It scnmis significant that tlie Ciossypium plants early 
lie(‘-ame li(*avily infe.sixHl, while the Thurberia plants (growing iminecli- 
:itely a-dja-cemt) :r(mia-iued entirely free for weeks. Furthermore, as 
previously sta;i.ed, no caitton field in the valley lias beem found free? from 
the latrix during June, July and August, wthicdi condition is also 

significant. 

If 'hlmrlxn'ia- is tlie native^ liost of tlie tineid iiest om? would naturally 
to find this plant occ.urring in its usual mountainous environ- 
luent bordering i'h(‘ Va,lh?y. 8iu(‘(i the prevailing winds at tlie time 
of th(' first a.pfH‘a.ran(!e of the insect are from the w(^st, it would be 
natural tonujiiiosi' 1:-ha-t the migrating individuals originally came from, 
wild (‘otton ocemrring in the mountains bordering the Valley, on the 

W'(.‘Sk jirovided Tlmrberia is the native host of tlie species. With 

t-his possibility in view several trips have been taken into the mountains 
libove :nieni,ioned, and a very careful search conducted in an effort to 
estalilish the occurrence there of wild cotton. Many favorable places 
were visited at elevations between 2,000 and 4,000 feet, but no trace 
of Thurlieria could be found. In addition, botanists have not .re- 
corded tlie specicKS from any 'California point. 

' 'Finally, oiicnpoint in the biology of 'the Bueculatrix species is very 
suggestive. We liave reference to the 'Stockade of .bristles which are 
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always placed ])y the inature larva Jiroimd tlu» (•oc'oon To iho 

fijiest iiiK:|!;iiial)le (letall those hiistlcs exii(*l''ly siimiloie thi^ IvirHuic^ 
pii!>osceiice to he foii!,ui on th<' shnns arid jX'tiok'S of inosf^ eiiliiviiitM'l 
eotto!) vfirieties. In lonp;th, color, ^enm’nl shnpc^ and I'^ven in tlic^ ha.r- 
bellatc cliaractcr of tla3 hairs the similarity is cornpkd-e. Oii I.Ih^ otlier 
hand, tlio T!mrl)cria plant i>s of an almost .i!;la!vrous iuit4ir<% and i.he 
sparse puljesconco which at. times is found on tlu^ slenis l)ears no siinh 
larity to tlu^ stockade bristles of tlie hhnuailatrix coeoom If^ as they 
doiiI>tless are, i.hese protecdtve hairs, are intended to tin* pith- 

csc-wncc of the native host, the Tlnndswia plant™' hy this test should, 

at once ])e eliininatcjd. 

From th(3 foregoing arguments it seems very pi’ofiahle that,, tl'ie 
Riicciilatrix imder discussion was originally a. natives pesi. of Oossypiiiiu 
species. If this is true it. follows tha.t tlni insect lias found its way to 
the United States from the ancit^nt cotton-growing areas of Mexi<a-> 
and from the insular and maritime regions of tropical America to wliictli 
cotton 'is indigoiious. In tliis respect is would constitute a case some- 
w'hat parallel to that of the cotton leaf worm (A lahania argilkeea). 

Explanation .OF Flatus :W> A.N1) 37 ' 

Fig. 1. Hevere infestation of Bucculatrix IhnrheneUa on yoimg, l)tickwa;rd (cotton. 
(Cocoons on steins indicated by arrows.) 

Fig, 2, Perforating effect of the pest on the apical foliage of t.all cotton. 

Fig. 3, Pupal cocoon of Bucculatrix thurheneUa on st.em of cjotton fdant, Xlil, 

Fig. 4. 154nch cotton plant showing perforations and deBsication resulting from 
the work of larvae of Bucculalrix thiirhcriella. 

Fig, 5. A lO-iuch seedling cotton plant which has been severely injured and' 
retarded by the presence of B^u^culatrix larvae. 


The Hyperparasitic Chalcidoid Planidium on 'Aphides, ()e,tober 13, :IU1.5, iJie 
writer collected a male specimen (if Aphis pond BeG. cm an applet t:rc'e in dn'; 
orcha.rd of the Virginia Agricmltural Experiment Htation, Blacksfmrg. '.rius s|»e(;i« 
men was found to possess wiiafe appeared .to be a suponiurncrary jii^pcndagc in the 
form of a cone-shaped, segmented boc'ly or structure wliich arose from tlw, htM.td, at 
the 'Base of one of the antenmn. On the suppoHition tfmt this body might he a 
parasite,' the specimen, was sent to Prof. lioland Thaxter r>f Ilarvn-rd /li,uvm*Hity. al- 
though it did not appear to be of a fungous nature, for examinatioii, witli ilm r(squest 
that:;he forward, it to 'Prof. W. M. Wlieelerof Bussey Institution, 'Forest 'iiillH, Ma.sH.* 
with' whom 'the' 'writer had had some co,iTcspo,ndenco regartling tlic significaruic of 
the body, in mm he did not find it to be a fungous parasite, Tlie Bpeci,rarvn w'as for- 
warded by Professor Thaxter to Dr, Wheeler who idcnti'fied the body as thev' first 
„larval stage,, or planidium, of a Chalcidoid hymenopteron, the type of larva whkdi 
was discovered by him on ant larv® in Texas. (Sm But, Am. Mm. ^Nal IlhL, 'Vol. 
23, Art, I,, 1907; also '‘The Chalcidoid Genus Ferilampus, etc./' by 'Harry B Hmitli 
Tech. Ser., No. 19, Pt. IV., IJ. 8. Dept, of Agr., 1912.) 

The occiOTence of such lame on Aphides seems not 'to have been reported bcifor© 

, ' M'.; T* S'^tjLTAHi, AgfimUufal ExpcHtmtil 
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It is 11 {ileiLsure to VQeord the (joiiipletion of the Index to Aiiiericaii 
Itcoiioiiiic Entomology/' covering the important literature from Jan- 
uary if liHlf), to Dec^einlier 31, 1914, so far as the preparation' of the 
i!iaiius(jript is coneerned. The' compiler, Dr. Nathan Banks of 'the 
Ihiited 8ta;tes Bureau, of .l^ntomoldgy, is 'to be congratulated upon 
I'lavi'iig finished his part 'of the work, an undertaking wliich makes all 
iH'jonomic entomologists his debtors. Thanks are due Dr. L. 0. Howard, 
(Jiief .of ,the' Biii’oau, for 'detailing the assistance necessary for, t.he 
'[irompt compkJ'/ioi,! of this work. 

The ^Mndex’^ contaiiis over 25,000 refe,rence8, a striking testi'uiony 
t'O entomological industry during the decade covered by the publication. 

idea of 'what this means is indicated by the approximately .500 
.references to 400 to Carpoca/psa pomonelkif 350' 

1,-0 AMtkomynius grandis^ 200 each to EuproettH chrysorrkma^ Porihetria 
dispmrmii Mmca donmiica; 175 to Conoirachelus nenuphar;' lOQ each 
. to Helio'thu obsoleta^^ thmerocampa leucostigma^ Leptinotarsa duo-- 
(keimUneMa^ May etdola dedructor md 

' Many familiar names are followed by fifty or sixty references while 
host'S'.of others, some decidedly unfa'miliar,' are .accompanied by a lew 
to a down citations culled:, 'from .every/imaginable.pitblicatio'ii, :It is 
a', guide .to the '.latest and.best k'economio'litetature^ is indis'pensible; 

to every worker' who' wo'uM' keep;$brea$t'Of;t;h^^ 
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Obituary 

(MOOHCiK K K1N'(! 

ClKOKi'JK B. Kin<j was horn in Lowell in ISLS and di<H,i July 2-1, ihlly 
at LawreiieOj l\!ass. He was of Seoteh desecait aiid, t-honsh liaviiiji: 
only jsueh an education as could 1)e obtained in tiie pulilic sc.lioois cif liis 
native cit}^, bis interest in nature^, was so great tJiat,, iinaid(M,l, lit,* took 
lip and mastered many sulijects of luglier grade. For a, Avas j,i 

painter liy trade, but during the last thirt.y years of Ids lib' was ja-riitor 
of tlie (F)iirt House at LaAvrenc(\ 

liis first interest in nature took the form of colkading a:nd studying 
Indian relics. Itater he turned to eni/omology ami finally rc^stricd.ial 
liis attention to the study of scale insects. Binding it- iie(?essary to 
this wairk he took up and mastered sevei’al forcagii languages, and 
established a Avdde correspondence Avith other students of scale insects 
both in this country and abroad. His enthusiasin Avas gre^a-t and lui 
often worked at his ofli(‘-e until very lat<i at nigiit, his hope biang to 
prepare a book on scale insects for publication, linfortuna/tely his 
death prevented the preparation of more than a few pages of t-his work. 

He left a Avidow and fiAm children. His collections liavc' bemi pur“ 
chased by the Massachusetts Agricultural (killege. 1:1. T. F, 


TWENTY-NINTH ■ ANNUAL MEETING OF THE AMERICAN 
ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 

Ttie iwcnty-nintli amiual TiK'oiiupi: of th(? Atnc^ricnn A.ssociatiua of !<](H)nonii<*, taito* 
niologittifs will !)e held in Hew York Lily, Dcn'canher 2S to ])ec(‘ail>er St), ItrU), under 
the presidency of Dr, Ct Gordon, Tl(5Wi<.t. The sension will ofxai on 'rimrsday, Dc- 
ceniber 28, at 10 a. nn, and will he (joniiimed during the aiternoon of Ihni day. At 
8 p. in., the meeting of the Seetion (Ui Apiary hispectiou will lie hedd. On I'Viday, 
Decem!>e;r 21), 10 a, in., the sensic,)!! of tlie geinral Assoeiatic,>n will lui held,. Tfw a.fUa’- 
noon and eveanng of tluit day Aviil lie devottnl to meedinga of the scad.ion on llorti- 
cultural friBpee.tion, On Saturday, Deeenilier 30, the final scission of 1la:‘ ,Assuei{iiioii 
will be Injid and the nicHiting will be adjourned at noon on tlnit djiic.i unices, s a, hmgthy 
|,)rograin necessitaten holding an afternoon scsssion. 

Amingeinonts have been made for the meeting of the 'bnto,inologi(Aal Soeievty of 
America to be held on Tuesday and Wednesday, Decem'ber 20 and 27. Hie |„)ut.)lic. 
address will be on Wednesday evening. A notice will be sent to niemlan’s giving 
further details concerning the meeting, atul all are urged to eaidy hof.c'l 
tions in order that there may be no difficulty in securing saiisfacdory a-ceornmod.-i" 
tions for the members. 

, Members desiring to present papers should forward the t.itk?s promid'ly so tlia,t (he 
progimn can be made up apt! printed in the next issue of tlie Jouhkau. App,lica,ti< pfi 
for membership 'blanks can be secured from the secretary or From Prof. W. (2. ( 
Durham, H. H., chairman of the membership committcHn ,A. JA 

AVv/V'/nr//. 
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Current Notes 

Conducted by the Associate Editor 

A iKnv building, being (Tectccl ut the citrus substation, Riverside, Cal., will ceiitairi 
a Icetiin* room and lal)oratories for entomology. 

Ib’of. T. 1). A. Cockerell visited the National Aluseum ft>r a few days during August 
to (‘Kanuiie the bees of the Pergande collection. 

Dr. jj. 0, lioward luis been made chairman, and Dr. W. D. Hunter a member of 

subcomnvit.tee of entomology of the National Committee for the study of malaria. 

Air. A. 1!. Ritchie, until recently entomologist in the Department of Agriculture in 
Jainakai, is now engagtal in entomological work for the sugar planters’ association of 
Jamai(*ii. 

Air. C. H. Hadley, Jr., investigator in entomology in Cornell University, has 
recenily i)ecn appointed extension entomologist at Pennsylvania State College, State 
Colleg(‘, Pa.- 

According to the Review o/ Applied Entomology, Professor H. Aiaxwell Lefroy was 
on special dui;y in Mesopotamia during July and August, in connection with fly 
investigations. 

Aiossrs. A. J. Grove and L. Harrison have been appointed by the British War 
Of!i<‘c to fidvise on (mtoniological problems in connection with the military operations 
in Alesopotamia. 

At a conferenc(^ regarding the white pine-currant blister rust at Crawford Notch* 
Ne;w IlampBhire, September 7, Dr. L. 0. IRward, Air. A. F. Burgess and Prof. W. C. 
O’K'anij were present. 

Prof. J, G. Sand(TS ha,s r(H*ently resigned as state entomologist of Wisconsin to 
acec'pt Dm appoiid.ment as economic zoologist of Pennsylvania, His work at Harris- 
!}urg began St'pietnber Ifl. 

Dr, .fames W. Chapnmn, formerly of the Bussey Institution of Harvard ITiiiversity, 
is now a.t Siliman Institute, Duinagucio, Philippine Islands, wdiere he will be engaged 
in t(‘jmlung and other entomological W'ork. 

Air. Patricio Cardin, tu'vtomologist of the Estacron Experimental Agronomica, has. 
riHauitiy Ixsen appoint.cxi by the president one of the three memixws of the Commision. 
de Saiuidad Vegcdril rcxanitly established in Cuba. 

'Prof, H. A. Ballou, entomologist on the staff of the West India Department of 
Agriculture, visitesd Washington on July 21, en route to Egypt where he w^ill lie en- 
gag(Hl for a year in the study of Geleehia gomjpiella. 

Dr, William Morton Wheeler' of the Bussey Institution spent some time in Wash- 
iiigioii during August looking over the ants of the Pergande collection which has been 
ilonated to the National Museum by Miss Pergande. 

According to the Review of Applied Eidornglogy^ the services of Dr. W. A. Laniborn 
liavc !)eer.ii lent by the British Imperial Bureau of Entomology to the War Office and 
fie is now attached to the Expeditionary Force in East Africa. 
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Dr. S. B. Knu'kt^’ has Ihh'U nppoiiitc'd !i<*.|,in}»; stnii* of W'isronsiii hy { h^.' 

(■oiiniiisssoiier of ;r^ri(ui!t.uix‘, and will liavo of fho work of (hr .slaio ouiftiuoln-. 

[dwks oITki' imtil a surc(‘ssor to l^rofcssor Sawdors is appoiniad. 

Mr. i \ B. Wiiliaias, fonin'rly a. C.'arno<j!;u‘ (‘iU.oino!(fgio:il siiidonf i'uait to iho Idiilod 
States from CJrt'aX I'lrit.aiji, ha,s n.<^ro])t.(Ml an a,p})oiiil rjaad from ilio B*o:ird of Am'i- 
etiltiiw'j Ikanidiul, to study th(‘ pa.raslt('s of tlie vsugar-oano fntglstipptM’ tBoro. 

Acajurding t.o Sdam\ it. iuis Ixnai phinnc^d t.r) oi'(‘(4. on tJie r.a.mpus of Ins lihna, matf'r. 
the liriivemty of Virginia, a imnuoria,] to the kite Maj. WaB.tn* Iti'ed of the nihltHl 
States Army, who demonst rated tla^ transmission of yellow fever h>‘ niosrjiiit.j.xw. 

Aceordiog to the RavleAr <yf Applied EnionioUupj , se<;(tnd lieuttauini. Ivh A. 14 
Eminson, King’s Koyal Rifle Corps, wdio n^cenily intuh‘ important investigations mi 
the bionomics of Ghmina viordfans in Nortlim’n Ithoflesia , has bi'en killed in net ion. 

Pr<)f. (.'‘■harles T. Brues, Bussiw Institution, Forest, Hills, .Mass., has hovu engaged 
temporarily as eritianologist to t.he llealtii Depart ineid. of New York t 'it,v, to study 
the insects possibly responslbk^ for the transmission of infant ik' piiraiysis in tim recent 
outbreak in New 'York (!dt,y. 

Air. \V. F. Fiske arrived in Washington on August, It). ih‘ (‘xp<;ct.s to spend about, 
t-wo months in the country and then return to lOngkimk 1dn‘ Impcaiai Burea,u r*f 
Entomology contemplates resuming the work on the Inonoinics of tsetse flies in 
Africa immediately after the war. 

An error iTgarding the appointmeids of Prof. David l>. Whitm'y and Homer H. 
Latimer ocxnirs on i>age 44() of the August issue of this JorutNAu. it. should read 
that they have been appointed professor a, ml assistant p!‘ofessor, respectively, of 
sinology in the University of Nebraska.. 

Dr. M. C. TaiKpiary, assistant protV‘ssor of Mnt.omology, Ransas Stat,(‘ Agrie.idiural 
(Jollege, who was granted a leave of a-bsiniei^ in, lhll> t-o maanujiany t lu', Crociker 1/a.nd 
.FCxpcdition, has ndurned to the Kansas Agriiailtunil (’olk^gy and wall continue his 
work in the (adlege and (‘xperinimit station. 

At the AgriculturaJ Fxpca’iiiHait Station, New HnAnan ('oun., a,n outdoor iuHeet-ary 
K)^x ItY, eov(‘re<i wit-h wire netting and providetl with a, lem})orm*y roof of canvas 
which can ])e rolknl up, was (‘onstructed, early in t.he sunumn', for work wit h I he jane 
sHwfly, THprion mnUv Hartig, and otlnvr inH(H‘.tH. 

The following cn to mo logical workta-s have i“<sumtiy left', t.'he employ of Hie, Bureau 
of Entomology: William B. Middleton, resigned to study entomology at (k)friell 
IJniversity; Ray B. .Ellis and (.k Josefih Planter, llay\vai‘<|, Ual, {'pipoint.meiiis ex- 
pired; Oharh'S Yl 8in ith, Bat, on Rouge, La,, resigned. 

.Dr. L. O. Ho'ward, chief of the Bureau of ■}ilntomol(,)gy, a,nd Prof. I). F. Marvin, 
chief of the 'Weather Bureau, have been appointt‘.d by tla^ Becret.ary of Agriculture f«> 
represent the lTnit(al States Department of Agrienlture on the Uourunl of ;R.t'‘seMta*li 
which is mwv lieing organized by th<‘, Natiotial Aeadmny of ScienciNs. 

. Additional Ldibiiit^^ T.ests of Insect Larvau In tin'* Bureau of Entomology, ,l\Ir 
'V.^A. Roberts cooked some larvm of the sijiuiHh Imrer, Mdiliia mRpiniformis lliilm,; 
this dish was sampled by Dr. Ho'ward, and Atessrs. R,ob(u'l.s, b’ljcary, Dmdii'd.t, 
Jacobs and Whit(*, aU pronouncing it. good, , Air, E. H. Oifison has madi^ sifni!a,'r leafs 
of the larvae of Flalkppemi mhra. 
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Air. Arthur N. HuBfuiFold, direr‘tor of the Tu(5uman Agricultural Ex|.)(‘rimeiit 
Ai’gent.iue. Tlepubiu^ htis recently resjgiied to take eliarge of the 25000"aeia:i 
caiie of liileret. & Company, Ltd., the largest sugar factoi’y in South America., 
lliis firm luaintaius a, ])riva,t.e experiment station. Mr. Roseiifcdd’s address is Santa, 
AtiJi, Froviucia de ''rucunian, Republica Argentina. 

Hciaaif, aj)poiiitaneiits iii the Maryland State College of Agriculture and the 'Mary- 
land 'hxperinuait Station include Mr. C. J. Piersoiij assistant in the Department of 
Ihit.omology and Zo<3logy in the college, who will devote his time to teaching; Mr. 
i). I. Snap]), Fellow in insect investigations in the college and station; Dr. Philip 
Garman, assistant entomologist in the station, and K. W. Babcoek, student assistant 
in entomology. 

Mr. Ignaz Matausch, a member of the Now York Entomological Society, and an 
artist and modeier (ui the staff of tlio American Museum of Natural History, died 
December 14, 1915, at th(^ ag(^ of 47. Mr. Matausch constructed niany of the large 
mod(‘ls of insects exhibiicni in the Hall of Public Health in the museum; he also worked 
out,, tin; life histories of several species of Membraciche and published (4ght papers on 
this family in the Journal of the New York Entoinological Society. 

In tlic Bureau of Entomology the following transfers have been made as regards 
locations: It. S. Woghim, Pasadena to Alhambra, Cal.; F. Tj. McDonough, Quincy, 
Fla., to Clarksville, Tcnn.; W. H. Larrimer, Missoula, Mont., to Charleston, Mo.; 
A. B. Gahan, College Park, Md., to Berwyn, Md.; R. J. Kewley, College Park, Md,, 
to Columbia, S. C.; W. H. Willis, Boston, Mass., to Newark, N. J.; D. G. Tower, 
Ncavark, N. J., and 11. L. Sanford, to Brooklyn, N. Y.; J, L. Web!) to study horse 
Hies in Nevada and oth(‘r western states. 

RcHicnt appointments to t.lie Bureau of Entomology are as follows: (i. M, Ander- 
son a,nd A. J. I’lebut, assigned to the lal^oratory at Tallulah, La.; V. G. Stevens, 
Walnut (kxHik, (-ah; Dr. P. A. Bomaiuet, Southern California, and Prof.H. F. Wilson, 
Madison, Wis„ collaboratiors; Scott C. Lyon, Oakley M. Shelby, A. D. Bo.sley, Samuel 
l'\ Grul)s, (hrl A, Wickkind, 1). M. Rogers, Joe .Milam, Kenneth B. McKinney, F. G. 
SorrcllH, Richard K. (Fitlett, Walter C. Nagle, Louis A. Stearns, Ij. vS. Hale and Ed* 
murid IL Vance^ tein|)ora.ry field agents in tobacco insect investigations. 

A rec?ent, visitor a.i t;hchI)runuiK»nd Ijabijrahiry of the Bureau of Entomology was 
Mr, <1 Hanslope Boco(4<, assigned by the British Board of AgriculiAire to study dis- 
of adult bees in tin* United States. 11m so-calknl 'Hsle-of- Wight” diaeasfi, or 
]V1 icrosporidioBis, is r<porie<l f'O have caused extensive: losses in Great Britain, and 
tlie olijoct of tins invt'stigatiou is to learn something of t.he diseases of adult bees in 
America and throw some light on tla^ conditions observed abroad. Mr. Bocock 
spcnii n, montli rcHumtly with Dr. Burton N. Gates, MassaebusettB Agricultural (k:)l- 
1ege, Amlierst, and will visit other parts of the United States. 

A eonfen-enese was hdd at the office of the health commissioner of New York City, 
August :I9, at; 2 ch clock p. in., to plan an entomological survey with particular refer- 
encM'j to U'lc: fly prolilem as a possible means of transmission of infantile paralysis 
(Poliomyelii.is) in New 'York City and vicinity. Those attending the conference were 
as followB: Dr. Havem Emerson, Health Commissioner, New York; 'Dr. AY. FI, Frost 
and Dr. Ifremnan of the United States Public Health Service; Dr. M. B. Mitssmain, 
entomologist of the United States 'Public Health Service; Dr. E. P. Felt, state ento- 
,mologi«t,, Aliiany, N. Y,; Dr. T. J. Headlee, state entomologist, and'C, H. Richard- 
son, asaistant, New Brunswick,. N, 'J.; Prof: Charles T. Brues, Bussey Institution,. 
, Forest 'Bilk, Mnss. ; Dr. W. E.'Britton, state entomologist, New Haven, ,Conn. ^ 
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Dr, B. lY Fnirkrr Ihh'ti :ip|Knjit(‘ii aciiiifi; sinYc of Wisroitsin hj {it‘‘ 

coinriiis.sioiHn* of juicl will hnvi' <^lin.rp:(‘ *>l' work t)f iht^ on! uiiiu|o'« 

oIFht until a siua-csssoir lo I’nik^ssor SunUcirs is nppoiuirMl. 

Mr. ( \ Ik 'Willisuns, fornuuiy a, (--a.rnt\t!;ic (‘iitoiuulo^i<*a.l stialnut suiit t.o llm Unitoil 
Stains from (ir(‘a;t Ikitaiu, lais a.c<H*|)itM„l a,u ;'\,p{H)iii<.innni,. from th(' Ikninl uf 
criltiirn, 'Friniilatl, !o stuily tho ])a.nisit:('S of t,ho sugar- niuto frog!a>|>})nr t.lan’o. 

Aanoniiiig to »SVAv/rf>, it luis boon i')la.iUR‘(l to (u’not on (Jin, (%*uupu,s of his aliua iiutinr* 
th«3 ITiuvnrsity of Aiirginia, a uininoriaJ ('O tli(j lain Mu.j, \Va.U-(‘r fined of flic Ididr'd 
States Anny;, who ili'iuonBtraJiHl (he trausmissiiui of yidk.nv i’nviH' by luosciuitoc's. 

According to tlin ReDiem of AppUal K)domolo(iip si‘coiid liccuinnaid' K. A. k\ 
Eniiiisoii, King’s ,Ro.yaJ Rifle Corps, who rcciadJy made important iinuNstigatioMS mi 
the bionoini(‘s of Ghmina nuinitaim in Nor(;h(u‘n Rhodesia, has bt‘nn killed in action. 

Prof. ('harh'S T. Bruns, Bussiy Institution, Ron'st. Hilts Mass., has Ixhmi niigaged 
temporarily as mitomologist to the FJeaJth Depart nuad, of New A'ork City, to study 
the insects possibly resiionsible for the transinissiou of infantile pai’alysis int 1,he rei‘eiit 
outbrea-k in Nmv A’ork, Cdty. 

Air. W. P. Fisk(‘ arriveal in Washington on August U), Ho expects to spimd about 
two inontlis in the country and then return to Knglaud. Tint Imperial TfuriXiU of 
lilntomology eoutem}>lates resuming the work o,i:i the liionomies of is<ds(‘ flics in 
Africai immediately aftia* the war. 

All error regarding the appointments of Prof. David J>. AAdiituc^y {Uid Homer Ik 
Latimer occurs on page 440 of the August is.su<‘ of tJus Jouhmal. It, should read 
that they have been appointed prof<\ssor and assistant pror(‘ssor, respectively, of 
7>odIogy in the University of .Nebraska. 

Dr. Al. C. Tanquaiy, assistant professor of JCntomolugy, Kansas HI ate Agricultural 
Ck)lk‘ge, who was granted a k^ave of aliscnee in lOR-) to ar*com|>any the Crocker 
Jjlxpedition, has ndiirned (,o the Kansas Agrimdtural Coll(‘g(‘ and will continiK* his 
work in the college and ('xpen-iment st.ation. 

At the Agriciihiiral I'lxperiment Htation, New Mav<m, Conn,, an outdoor inseijtary 
KPx iOk <*ov<a'ed witli win* net ting and providi'd with a. tieiufiorary roof of ea.uvas 
which can Im‘ rolled up, was <*onstructed, early in Mu* summer, for work wit h t he pine 
sawdiy, Di prion niniilv Martig, and otlwr ins(,‘(‘tH, 

The following cut, omologicaJ, workiu’s liavc recentl,y h*ft, (Jw employ of the Bureau 
of Entomology: 'William B. Aliddleton, resigned t.o st-udy entomology a-t Co,rne1l 
Univc^rHity ; '.Ray B. Ellis and C. Joseph Alant,er, Maywar<k C/ak, a|'>poin{.me.nts i?’s- 
pired; Oharles E. SmitJi, liaton Rouge, Xja., resigned. 

Dr. L. O. Howaird, chief of t,he Burtaiu of Entomology, aiul Prof. D. P, Alarvin, 
(i'lief of the Weather Bureau, have lieon apjiointcMl by t.he Bcnireta-ry of Agriwilturr* to 
represent t'h(^ United States Department of Agriculture on tlie Clouncil of IPsscarch 
which is now being organized liy the National Academy of Sci(m(‘(‘s. 

Additional Edibility Tests of Insect Larvae; In ih(3 Bureau of Entomology, Mr 
y. A, .Roberts cooked some larva? of the squash borer, MdilMa H(iif/rinilmonis 
tills dish was sampled by .Dr. How'ard, and Messrs, liobert.s, (.)’'bea.j‘y, '.f.')iiekctf‘, 
Jacobs and yRiite, all pronouncing it. good. Mr. IL If* Cibson has made* simikir l(*Hts 
of the larva? of FUdhijpcna wabru. 
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i\fr, Artliiir N. Koscinfoid, director of the Tucumdn Agricultural ExixTUiient 
Argc'iitine Re[)ubli(!, has rociontly resugnod to take charge of the 25000-acrc^ 
cjiiu' lielfls of IIilor«>t Company, Ltd., the largest sugar factory in South America. 
This firm inaiid-ains a private experim<mt staticm. JMr. Rosenfeld’s address is Santa 
Aral, Ih’ovincia de Lueuiudn, Ilepublica Arg<*ntina, 

lleeiad, appoiritiiieiits in the iMriryland State College of Agriculture and the Alary- 
land lilxperiiiMait Bt.at.ion include Air. C. J, Pierson, assisi-ant in the 'Department oi 
Itntomology and Zoology in the college, who will devote his time to teaching; Mr. 
O. L Sna|)p, Fellow in insect investigations in the college and st-atioii; Dr. Philip 
Garnian, assistant entomologist in the station, and Tv. W. Babcock, student assistant 
in entomology. 

Air. Tgriaz Altitausch, a member of the Now York Entomological Society, and an 
artist a,n(J modeler on. the staff of the American Aluscurn of Natural History, died 
December 14, 11H5, at the age of 47. Mr. Alatausch constructed many of the large 
inodtds of inseeds exhibited in the Hall of Public Health in the museum; he also worked 
out ih(^ life liistori(^s ot several species of Alembracidie and published eight papers on 
this family in th«‘ JourtMil of the Neio York Entomological Society. 

In 1,he IhnxjiiU of Eutomology t.he following transfers have l>een made as regards 
locations: II. S. Wogluni, Pasadena to Alhambra, Cal.; F. L. AIcDonougli, Quincy, 
Ida., to (. Harks viile, ''.renu.; W. H. Larrimer, Alissoiila, Alont., to Charleston, AIo.; 
A. B. Cahari, Colleger Parle, Aid., to Berwyn, Md.; R. J, Tvewley, College Park, Md., 
t;o Co:!uH)])ia, 8. C.; W. H'. Willis, Boston, Mass., to Newark, N. J.; D. G. Tower, 
Newark, N. J., a,nd H. Banford, to Brooklyn, N. Y.; J. L. Webb to study liorso 
flies in N(umda and other westerii states. 

liec'crit. appointments to ilie Bxireau of Entomology are as follows: G. AI. Ander- 
son find A. J. Flebut, assigned to thei laboratory at Tallulah, La.; V. G. Stevens, 
Walnut. Creek, (HiL; I)r. F. A. Boncapiet, Southern California, and Prof.H. F. Wilson, 
Aladison, Wis., <-,ollai.>orators; Scott C. Lyon, Oakley Al. Shelby, A. D. Bosley, Sa,muel 
id Grubs, Carl A. Wieklaiui, D. Al, Rogers, Joe Milam, Kenneth B. AleKinn(?y, F. G. 
Sorn'lls, llicliard K. (.latldt, Walter C. Nagle, Louis A. Stcfirns, L, S. Hale and E<1- 
mund II. Vance*, t(‘mporury field agents in tobacco insect investigations. 

A riH^eut visit.oi' at i lie Drummond Lfiboratory of I he Bureau of Entomology was 
Mr. (I I|jinHlo|)(i Bocock, assigned by the British Ihiard of Agriculture to siaidy dis- 
eases of adult Ihm^s in the Hnited Status. The. so-eailed ‘‘ Isle-of-WighC^ diseas<^, oi‘ 
A'!}(‘rosiJoridiosis, is n'ported to have caused exterisivi^ lo.sses in Great Britain, and 
the nbi(‘ct. of this invi^stigatiou is to learn something of the discxisc's of adult b(*es in 
AmcTicji and Hirow somt* light on the (uindition.s observed tibroad. Mr. Bocock 
sp<;*nt a. iiamih riajcuily with .Dr. Burton N. (.fates, Mas.sachusetts .Agricultural Col- 
lege*, Amherst, {ind will visit other parts of the United States. 

A i*oidVr(m<‘(^ was held at the ofliee of the health eommisHioner of New Ah>rk City, 
August 10, tit 2 (ych,)C.k,p. m., to plan an entomological survey with particular refer- 
t?ne(.^ to i.h(^ fly probkun as a possible moans of transmission of infantile paralysis 
{,lh;)liomy(.4.itis) in New York City and vicinity. Those attending the conference were 
as follows* Dr. Haven 'Emerson, Health CmnmissiowT, New York; Dr. W. H. Frost 
jiru! Dr. Freeman of the United States Public Health Service; Dr. M.'B. Alitzmain, 
laitotnologist of the United States Public Health Bervice; Dr. E/P.'Felt, state ento- 
mc.ilogist, Aliiany, N. Y.; Dr. T. J. Headlee, state entomologist, and C. H. R,iciuira- 
sori, assistant., New Brunswick,. N. J.; Prof. Charles T. Brues, Bussey .Institution,' 
Forest. 'Hills, Mass.; I.)r, W, E. state entomologist, New Haven,, Conn. ;; , 
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TIk* upprc)|,)riiiii()ii bill for 19, 17, which took effect on Au.a;u.st 11, ca.rrio.s a, iola! bn" 
tiho ,lhircan of hliito,i:nolof»;y of l|?Sr>.S,.SS9, an iucroa;.sc of $9S,9S0 (vver IIhi {inioinil 
appropriiitcd for tin* haemal y(‘ar 191(>, 'Thc! luc,r<‘M.s(‘ is distributed ej\"er a iiiiniber ot 
liiK^s of 'work, a;!Uoi\g tluan tke jiira.pc l)crry-!noth, ins(‘cl.,s !j*jnusnui,l iuc; dise;ise,s ol 
cucuinlun’s, tobiuaio insc<ds, clover ins(H‘.ts in th(^ NtJiihwvst, extension \v(trk in api- 
cultun‘, and liv(‘ st(Kd{ p(‘sts in the WVst. 'Pliirty-four clerical and subcleriral fiosi- 
iioiis tl'irou|i:!iout tin* !h,ir(‘aii a,ro plaved <,)n iJie stu.tut.ory roll, and pr<,>visioii is imuh* 
for file payrmvnt for medical sup|.)lies and .service for the innnediaf r* relie! of foremen, 
scouts, laborers and otluT (uuvdoyees injured wliil(MUi,o;a|i;ed in ha/.ardous work in tlu‘ 
prevention of the s})rea.d of moths. 'This provision is similar to one a{>|)lyinK to the 
Forest Sta-vicc whi(;h has been in operation for st'veral years. 

The Clovernor of Minnesota lias allowed an eni<a*ji;(Micy apjirojiriai ion for t he us(‘ 
of the, State Entomologist for fighting White Pine blister H.ust in iMinne.sotjp with 
the iniplicKl promise tliat more money will 1 h‘ ava,ila,blt‘ if ntH*<‘ssnry. The work Isas 
been pushed vigorously during the siiinmer. Only t wo localities have been fomid in 
which ilie rust exists, and most vigorous imdJiods of (‘ra,di<*at.ion an^ btang pushed 
at these places. Nurseries of state have been (somlied for othm* ('vidmict's of the 
disease, but it is believed that the two loca,lit.ies imiritjoned arc* the only plac'es involved 
at the present time. 

The Plant Pathology Division of tlic^ Minnesota Expeudment, station is ciochiemtitJg 
in an advisory capacity in this work, as wadi as (hc^ Bureau of Plant liidust.ry, whicli 
is also aiding the work finaiicialiy. .Federal Inspc'ctor Pic’rcHi has nuide sevcu’al trips 
to the state and taken part in various conferences. The I'iniomologist iias liad. four 
to eight men in the field most of the time*. One infection has liec^n l.raced as coming 
directly from Wisconsin, which state received diseased tri'es from Oermany. Hm 
source of infestation in the second locality the diseasi^ was fouml, is ladiivved to 
have been an European nursery wliose locality is not yet kmnvm 


Cylas Formicarius Fabr. in Flight. VVhik^ riding (.m a, stre(‘t car at night. lietwec'U 
liio Piedras and San Jdan, P. U., I was intenisted by notiidng scw'C'ral beid.k'H 
were flying around inside tdie car, evidently attra-cted by the* light. On (^Jitcliing one 
of them I was surprised to find that it wats a s},)e(!imeH «>f the. sweet, potiifo weevil 
Cylas fimmmriiiii Fabr., whicli wais suiuiosed to havi^ litik* or no powta* of flight, 'the 
place wlu^re this spinainen was taken wais at least, a, go<.)d half mile fnnn tise nearest, 
patch of 8W<;et potatoc,s, so iti Port.o .Pico, ati least, this IkhUJi* has developed Htmiig 
powers of flight and doubtless spreads it.Helf in this way. This spi^aes has also btsm 
observcal to fly into houses at, iught to the light in H.io l*iedi"as. 

llnaiAim T. Cotton, 
Asmtnnt Enkmmhgid^ Uio Piedras^ P. 
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A CODLING MOTH TRAP^ 

•By E. H. SiMcn^Eii, Entomological Assistant, Deciduous Fruit Insect Investigations 

The eoiitroi of the codling moth (Carpocapsa poniomlla L.) in the 
(irand Valley of Colorado has been the most difficult insect problem 
with wliicli the fruit-grower has had to contend. Time and again, 
(h^^piie five to eight thorough spray applications, a large percentage of 
the apple crop has annually been destroyed by this pest. The grav- 
ity of the situation is increased by the fact that no improvement has 
he(‘.n made during the past decade. Purtherrnore, spraying has be- 
(X)iuc relatively too expensive for the benefits derived therefrom, and 
if, is (fuite prol)a):)lc that, unless some auxiliary methods are employed, 
the*, vsit.uatioii w^ill remain unchanged. The theory that, on a given 
t ree, the spray will as readily destroy one thousand larva", as one hun- 
dred is lunf-her logical nor true from a practical viewpoint. Spraying 
loses mueli of it-s |)rofii/ablc effectiveness wherever the worms have not 
been reduced to (jomparativoly small numl>ers. Especially is this 
f.ruc under th<^ favorable codling moth conditions of a semi-arid region. 

The difficulty of controlling this insect was fully realijsed by the 
vvrit('V!* last sc^ason, while engaged in deciduous fruit insect investiga- 
ticius under the direction of Dr. A. L. Quaintance of the U, S. Bureau 
of Entomology and' in cooperation with the Colorado Agricultural 
hlxperiinent Station. After a rather brief experience with the relative 
{abundance of tiie codling moth in this district, it was at once apparent 
tliat some method of control, supplementary to spraying, must be 
cunployed to, reduce the number of this pest to a point where spraying 
would again l)ecoine effective at a reasonable cost. 

The purpose of this article is not to enumerate the causes which 
(Hjntribute to the wormy orchard conditions, but rather to call atten- 
tion to a possible means of relief. * 

^'Published by permission of the Secretary of Agriculture. 
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Diiriii,!!; the pregiusH of Mu‘. eodlin^ moth iirve,sii,i>:a4 iorie, it wee 
learned tluii t!ie more 8U,(;eessful j»;r()wers luive res<ni.iHl U) eeaiihiite.- 
lion of spra,yiiip; ajid l)aiulin^‘. 11io v;Uu(' of t.lH‘ la4ier h{is been 
erally eofire.ded, hut, at tiie .sa,iiu^ tinny i-lu^ majority of thi‘ fniil- 
growei'y luive (!(‘eliue<l to ma.kc of tlu' i Kinds owing i-o the iahor a.tid 
expense iirvolve.d. This is due to tin^ fju*t tha-t the !a.rv;e mtisi- ho 
gatiiercui about eigtit times eacli season, iuehuiing thc^ s|)riug eiihadioe 
of overwintering individuals. TIk? 'numht'r ta.kca,i lameai.li tin'* l)a,!ids. 
however, usually pays well for the (r-oubU^ of i^olieiiing tlie !nsm‘ts» 
In eoniioction witli >some experimental, -work last scaison, ovi'/r four 
tiiousand larvie were secured from twvnty baudeal laiats in tin ore/iuird 
which received six spray applications. These figures a;re not exc*(*p- 
tional, but tend to emphasisse the iuiporta,nc(^ of iKinding until the 
codling 'motli can be reduced so that a reasonable^ numiH'U’ of s|)ray 
treatments will hold it in cheek. 

With these facts in mind, the writer (jonceived tlic of eji|>tiiring 
the codling moth larvie, without extra labor on tlic part of Ida* fjaiii,- 
grower, by means of a trap. The present pa|xu‘ is esscmtiaJly a, p!‘e- 
liminary report on th,is device. Since its (conception a.iHl operation, 
it was learned that a similar schemes had been |)ropose(l l)y Ch W. 
Woodworth and Geo. E. Colby But whether or not a tiKip, »smd'i as 
is .herein described, has ever been employed by thesis authors is not 
specifically mentioned in their publiciation. 

The principle of the trap is a simple one taking advantagi^ of the 
fact that the codling mot,h larva will enter an opening through wliich, 
after its transformation, the adult cannot (^scap(u 

The trap consists of a strip of twelve mesh wire Bmvxm eioth «i,x 
inches wide and sufficiently long to encircle tho trunk o! ih(;^ tree. 
Black painted wire cloth, owing to its dark is prelV,rab!(V Thc.^ 
edges of the' wire screo,n are crimped so as to affoiH.l an (plastic cu,iHh;ion 
helpful when attaching tothe tree atul also to pnwetdbtfm scrixm, from 
tearing when "being stretched into place. The tre^e should 'first be 
banded in the usual way with burlap, or some otlmr suitat)le matetiiil, 
folded once or twice to a widtli of about two inches. The strip of' 
wire screen is next placed directly over the (doth ba'nd and is attachecl 
to the tree at one end by couple of, tacks. By means of pliers, the 
screen should be stretched tightly around the tree and at tlursame time 
the'' crimped edges should be tapped with a liammer until 'form fitting. 
Wherever the edges of the trap do not conm in cloS'd'' contact with the 
tree, as in the case of a groove, a tack should be used.' 'If the loose 
bark- of the trunk has been removed, as is essential for th<^ Ix^si results, 
the matter of adjusting the trap is a simple one. 

The ^ codling' moth trap is^Bho^n in Plate BS, fig'ure h ' A fc,re 0 
having a gr oote purpbi^ly used to show how the trap may bo 'inade 
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!;('> «*orit‘c>rrsi to Irt-egiilar ta'ecs by means' of a few tacks. The average 
sizes of the codling motli la'rvasy cocoons, pupie and adults compared 
wiili twelve mosli wire screen (doth is shown in Plate 38, figure 2. 

PiKLi) iixPEiUMHNTS WITH THE TrAP 

Diiriisg the setisoii of 1915, a few preliminary experiments were made 
to tenst the primd,|')lc upon "which the trap was founded. T3eyond prov- 
ing i'.luit lJ:io dcvi(‘c had potential value, nothing further of experi- 
fiiential import was done. But during the present year, a series of 
(,iX|)erim(3nts has been inaugurated to determine the efficiency of the 
trap, llio preliminary experiments were, therefore, planned with 
the view to discover how readily the larvae are lured into the trap, 
'fio ol)tain such data, it was arranged to give the larvie the option of 
entering the trap or beneath the ordinary cloth band. Naturally, it 
might be well anticipated that the larvJB would seek a place of refuge 
iiloiig tlie dines of least resistance consistent with the assurance of 
{)roper protection. The writer reasoned that if any of the larvce 
stiould voluntarily select tlic trap in place of the band that the former 
would not be considered an undesirable cocooning place. From this, 
it was further deduced, that with nothing other than the trap on the 
tree, that the larviu would then naturally be enticed into it. 

Eight trees in a sprayed orchard were selected and each of these 
were filially banded with cloth half way around the trunk. At the 
same time the corresponding half of the trees was covered with a trap. 
Hence, all larvm seeking a place in which to spin up were free to choose 
between the liand and the trap. The following tabulated data give 
the first results obt^ained: 
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From the above figures it will be noted that 41 per, rent of fit'ic larvie 
voluntarily cocooned within the traps. This peremita-ge Car sur}):iHSfM! 
expectations. It will he furtlier noted, by a study of the t.jihle, t.liai 
the number of insects ca\ight by the traps soiH(4hiH‘s e.xctHHled the 
iiuiiil.)C3r found beneath the bands; also, that the coinpa-rative niimixrr 
of insects within the trap and beneath the launi on tl,u3 s;unc3 trc,a*; woiih} 
cjccasionally alternate with the different observalions. i nrprcjve- 
inents with the traps have recently been made, i;)ut not irerfcxdx.xi, 
Avliich may induce' a still higher percentage of tlie iarva'^ to iuitca’ 
traps in preference to the cloth bands. 

As further evidence of the value of the traps the following data ar(‘ 
offered: Two t.r<aps placed July 1 on trees within tlie sa.me o,rclurrd 
were removed July 28. The total number of ins(a;ts iaxi.|>f)(Ml in- 
-eluding larvae, pupic and moths was 98 — of tliis iuim!)cr 12 were in 
the adult stage, 11 of which were dead. ^ Another trap plaecul July o 
and examined July 28 showed a capture of 43 larva) and pui;)m. Tims, 
in less than a month, three traps captured 141 insects in m. orc.liard 
which had already been sprayed four times. Assu,ming that alKUii, om^ 
half of these were females, and that each would lay 50 eggs, it will l)e 
seen that the infestation on three trees has at once* Imhus reduced lyy 
3,500 larvm. 

Some An vantages of the Trap' 

The cost of the wire cloth is insignificant when compared with f-he 
service rendered. Current wholesale prices average aljoui. $1.40 per 
hundred square feet. The wire cloth for bearing trees will 1-herefore 
cost about 1| to 2 cents per trap depending u|)on, size. In a,d(iii.ion 
'to this Ksomething must be allowed for 'making and i:itf'n,c‘!iing, hwi ibis 
can well be done during the winter months. 

Once the traps are properly applied, they should recpiirt^ little or no 
attention except at tlie beginning of each year. Tlie gi\‘Mlual, ificrease 
in the size of the tree and the elasticity of the wire Hc;recm slmuld seuwe 
to hold the trap snugly in place. The durability of t.he trtips has imi 
been tested but they will doubtless not need renewal more t.lu,ui once 
every two to three years. 

The use of the traps will eliminate the overlooki'ug of larvro and 
pupse which freciuently happens when the bands are used :iJ.kewise, 
no moths will escape from the traps, as is commonly the case witli the 
bands, because the fruit-grower, due to the pressure of other duties, 
was unable to “work the bands on time. 

- One of the desirable features of the trap is, that it , will, serve as a 
'■’guide for timing the' spray applications. By observing the time of 
^ em'ergence of the spring brood, moths, the fruit-grower 'can figure ap- 
proximately when 'the first cover., spray, for. the fruit should. b©,'applie.d 
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Tliroughout the season the emergence of the moths within the traps wiii 
liave significance. 

The time saved, during the busy growing season, by the usage of the 
trap, instead, of the destruction of the insects beneath the band by 
hand, is one/ of the most important advantages of this device. 

It is believed that the solution of the codling moth problem in the 
Grand Valley may be solved by a concerted movement against the 
first brood. The success of this action, it is hoped, will be effected by 
thorough and timely spraying supplemented with the codling moth 
trap. 

Explanation op Plate 38 

Fig. 1. Codling moth trap. 

Fig. 2. Codling moth larvsc, })iipj© and adults in comparison with twelve mesh 
wire screen cloth. 


LIFE-HISTORY OF THE VELVET-BEAN CATERPILLAR 
(ANTICARSIA GEMMATILIS HDBNER) 

By J. li. Watson, Gainesville, Fla. 

Velvet-beans (Stizolohhmi sj).) are among the most important forage 
and soil-improving legumes of Florida and are more or less extensively 
planted in the other gulf states. They are commonly grown on newly 
cleared land, where they are of service in choking out sprouts and other 
wild growth, and in cornfields, whcn-e they serve as a late summer cover 
crop, taking possession of the ground and climbing over the stalks after 
the corn matures in July or early August. They make a slow growth 
until after the summer rains set in, in June or July, after which they 
grow rapidly, a single vine sometimes reaching a length of forty feet. 
The P'l’esencc of tlie Inishes or cornstalks increases the yield of seed, as 
more pods set wlien tlie Mossom racemes are kept off thc^ ground. 
The vines and immature pods are killed by even a slight toucli of frost. 
The dried iiods will liang on the vines without shedding tlieir seeds 
for weeks or months, the time de3:)ending upon the species or variety, 
and are used as winter forage for stock. The leaves and stems decay 
and add much humus' to the soil. 

Except a more or less regular toll levied by grasshoppers, the only 
serious insect enemy of the plant in Florida and southern Georgia is 
the, larva of this iioctuid moth. It presents somewhat of a problem 
as the larva is a voracious feeder and velvet-beans are very easily 
injured by. arsenic compounds. The .maximum, dose that they will 
stand is about twelve ounces of powdered lead ars,enate, together With 
the milk from, a pound of lime, to fifty gallons of water. Even ihm 
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there will be soiric scorching of the older leaves, 11h‘ yotiiiger l(‘:;i;vr‘S 
are not so easily injured. 

The iiiotlis make their appearance aboul'. ( Taiinvsvillc* iiea,r ilie niiddie 
of August and the larvjo arc often ahunda-ut by tln^- lirsi* oj Se|h4‘iiiber, 
They strip the l:)lades from the leaves, iea,ving oidy ilic^ sieiiis and 
petioles/ This attack, coming., as it usually does at ilio blossonving 
period, often results in a total loss of seed and hi'‘iic.(‘ oi tlic^ ( 3 ri;l/ire valine 

^ of tlie p1a.nt as a 

^ foi’age^ crofi. hlveii 
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f i V/ lesscaietl jis 
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— I** 1 growili after that 
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t I presented elsewhere ijini. Ncwb, 
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1 ^ docs not winter over in north or 

/ / (centra/, Fieri da l)ut flies up eacli 

J \ \ season from tlio south and, like 

[ \ Alabama argillacMf flies' to tev 

/ \ 7 gions far north of tliose in which 

^ ts plants are found* 
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/. past two seasons liavci aini'ty 
wrified that conclusioru The 
C€^il ' ' sfiows the ap- 

■proximate date of the arrival of 
"^rsPuTAi the' first moths in any part of 

Fig, 36. Map showing animal flight of range* 1 ho last moths of 

Anticarda gemmatilis. (Original) the 1916 caterpillars were caiight 

at Gainesville on January, 29, 
1916. At Jesup, Ga., the caterpillars sometimes defoliate the velvet- 
beans, At Valdosta and' Hilton, Ga.,, they are known but are not 
'■ considered as being of much importance* I have been unable to find 
vany record of the . caterpillars being seen north pf those places. 
'■Neither. do they seem to be known, in the west gulf states 'although 
.veteetebeans' are quite extensively grown there. . 

;;' '''Lira-Hi,STOBT.*^ eggs;are laid singly^ mo,stly on the under side 
. of tbe leaves, although many '■ are ^found on the upi)er surfaces and some 
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Fig, 36. Map showing animal flight of 
Anticarda gemmatilis. (Original) 
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0!i tJie f)etiolps and, steins. The is nearly 2 iiim. in diaiiieicr and 
soj'iicwluit less in heigiit, and flattened on its lower surface. It is 
lirotnincntly rihlied and white until about a day before hatchings when 
it. turns a. delicate pink. During August and September it hatches in 
about tliree days. Those laid in November required a week or more 
and often failed to hatel:i at all. 

The Caterpillar. — The newly hatched larva makes its first meal 
of tlie shell of tlie egg from which it has just emerged, leaving only that 
l,>ortion whicli is attached to the leaf. It then begins to strip the leaf 
of the lowin’ epidermis and mcsophyll. This is continued until near 
the end of tlie second instar when the caterpillar begins to skeletonize 
tl-H‘ leaf, eating all of the soft material but leaving the veins intact. 
After the second instar the caterpillar consumes the whole leaf with 
the f>ossil)le exception of the midrib and larger veins. Larval develop- 
ineni reiiiiirt's from three to four weeks in summer. There are usually 
SIX iiist;ars, but late in. the season a few individuals moulted seven times. 

The caterpillars are extremely variable in color and markings, 
CBjiccially after the second instar. At this time the majority show 
prominent dark-colored longitudinal lines and narrower ones of white, 
yellow, or pink, on a ground color of dark green. On many these 
loiigit.udimd lines are dim or even entirely lacking. These individuals 
are usually a light yellowish green but some are mahogany brown. 
Only tlu‘ more usual dark-colored forms are described in the following 
paragra;p)hs, 

Fiest I nstak, (PL 39, fig. 1). — -The newly hatched caterpillar is about 2,5 imu. long 
and grows t.o lx? from 0 to 7 mm, before molting. The head is light brown in color, 
romuhxl, biloljcd; mouth shining; eyes black. The body is of a uniform light greem 
color withoni any trace of longitudinal stripes. The tubercles are black and con- 
spicfuous; also bkwk. Ifie jmdegB on abdominal segments 3 and ,4 are 
alxmt cM'iiml in sii^c l;)ut fire mudi smaller than those on Bcgmcnts 5 and 0 and are not 
iisckI for walking. A, glance at the prolegs is tlie most ready means of distinguiBhing 
the first, and second inst.ars. The legs are light brownisli yellow, 

Tin* (^a-terpillar spends about two days in tliis imstar, the average of 
tw''eTity-seTcii individuals being 1.7 days.' 

iSncxiNO I NS'CAK,— The markings are now very similar to those of the next instar 
Imt are somewhat less pronounced. The most conspicuous longitudinal mark is the 
black border to tlwi lateral line. The papillae are black, as in the first instar but there 
is around tlie base of each a light-colored ring. The first pair of abdominal prolegs^ 
as in the first instar, is less than a fourth' as long as the third, weak, and not used in 
walking or clinging; but the second pair is about half as long as the third. These, too, 
are, ordinarily not used in walking but occasionally arc so used. 

The lurva spends three or four days in this instar (average 3.6 days) 
and grows to. a length of about '9, mm. 

Thihd Inbtae.— Head rather square in outline, strongly bilobed, yellowish; ocelli 
black; mouth dark brown. Body cylindrical; 'all prolegs used for walking but the 
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first pair may be somewhat shorter than the othc^rs, light yellow'; clorsal line 
white, somewhat broken, margined on each side l^y a dark('r border (FI. 3!l, fig. 2). 
Siibdorsal line very pale and indistinct, bordered as dorsal line; lat.eral line iridis" 
tinct and broken, narrow, pale white. Sub-stigina.ta,l line wieler a.iid eoniiniioiw biii 
of a paler color than dorsal and subdorsal. Ventral sinlVu^c'. yellowish gWK?!!. Hiig- 
mata brown. Tubercles black. These and the sette pltieed a,s represcaiiial iri 
figure 37. The lettering follows Fracker’’s recently published plan (III. Fiol. Moiio- 
graph, vol. II, No. 1 ). The diagrams also show the positiorj of the longitiidiinil lines. 




Fig. 37. Anticania gemmatilUf diagrams of ropresen* 
tatlve larval segments, showing position of seta; d. h, 
dorsal line; s. d, h, sub-dorsal line; p., prolegs; a,, 
stigmata. 


Tliis irustar al^i) 
busts from three*! l.o 
four days (hiring; 
wliitjh triirn^ th(^ ('.aier- 
pillar grows frm'ri an 
average^, of 9 imu. to 
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Otherwise this iosta-r is 
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aviTagc^ time S'lamt 
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3*7' days and the 
larv® grew t.o an av- 
erage langtli of ' 18 
mm. 

'( Firm .'iHSTAii 

iig. ,2). -“Also similar 'to 

the third; ins tar but th©' 


longitudinallines are more^ clearly defined, Fapillse are now white with brown apexes* 
In the area between the dorsal and' subdorsal lines there are a few white' clots with a 


brown border. One of the largest of these (PL 39, fig. 2) is situated near the antch'ior 
border and subdorsal line on abdominal segments 1-8. On the metathorax it is 
double, Stigmatal line is brownish yellow, broken, widely bordered 'with white on 
' ^ venkal margin* r the lighter, colored individuals this lino is often a rich yellow 
bordered hf bhes of , deep idnJk. , . 

Tbil iadt before molting the caterpillar 
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Sixth Instae.—TIk) stigiiuital line is colored like the lighter forms of tJic fifth 
iiistar but the pink is usually n^piaoed by brown. 

The caterpillar spends from five to twenty days in this iiistaij thc^' 
time becomiiig gradually lengthened as the weather becomes cooler.* 
The length of the full-grown larva varies from 38 to 48 mm. In the 
pre-pupal period it shrinks to a length of 25 mm. and turns mahogany 
brown with few if any signs of longitudinal lines. 

Pupa. — Brown in coloi^ smooth and shining. Abdoniinai segments punctuated 
with fine dots which are particularly thick on the anterior half of each segment. 
Head soincwluat pointed. At the end of the abdomen are tlmee pairs of hooked 
spines, one pair is niucli larger than the others. Length 18""20 mm., width 4-6 mm. 
The pupa is light green umtil it is about a day old. 

The pupjB are usually placed barely undemeatli the surface of the 
soil; but as there are usually many dried leaves under the vines they 
are well hidden. They are placed in loose and frail earthen cells* 
In the breeding cages and sometimes in the field these cells are made 
of dried leaves or omitted altogether. The pupal stage averaged 
about seven days in August and between ten and eleven in September. 
As the weather became cooler this time was gradually lengthened 
until those that i^upated in November averaged 21 days and two that^ 
pupated on November 20 and 21 respectively issued on January 7, 48 
and 47 days respectively. 

The, MoTH."”-Like the caterpillar, the moth also is very variable 
(PL 40). The ground color varies from a light yellowish brown 
to ashen gray or a dark reddish brown. Old, badly rubbed individuals, 
are brownisli yellow with the, color pattern, almost ol)literated. , Usu- 
allyvhowever, there is at least a trace of the diagonal line remaining. 

Beneath the wings are cinnamon brown with a sub-marginal rowmf 
light spots and a median dark line. ■ This color, pattern is loss variable' 
tlian tliat of the upper surface (PI. 39, fig. 4). 

. Mating probably occurs at night. A single pair was observed' mating 
in the cages. This oe<5urr6d about dusk. They remained in eoUu 
only a few seconds. Dusk is the period of greatest activity of the 
moths. During tlu 3 day they lie hidden under the leaveKS of the host- 
plants. If <listurl)ed they fly a short distance only. They do not ,go 
to lights readily and 'on the whole it would seem that th'ey are not in, 
the habit of taking long "flights. . 'Doubtless, however, in the absence 
of the host .plants' of the krvm, they are capable, of long suBtained 
'flight. There is no suggestion of definite broods. , , The' moths seem to'' 
'at, rive in numbers, 'frbmt,h0'^outh. during"^ and 'at any time after 

latnAtigust one may /find' allstagea intheflelcl','on' th©,''saine clay. 




Host Pi, ants 


The writer has found the c.-iterpillans feediiiR upon hut I hree ph-inis. 
Named iii the order of preferenec^ they are; veivcd, -beans {Slizol<ihinnt 
sp.), kudziu A'ine {Vncnirui thunli(‘r(jian(i), imd (h(‘ “horse IxTin’’ 
(Canmwalia sp.). Some varielh's and specie's <il velvet-bemiH are 
evidently preferred to others, d'he eotiimon “h'lorida velvel. is 
always much more severely daiuafiied (liau the “('liiiia” wlnm ilie Iavo 
are planted side by side. As tlie catm-pillars ordinaxiiy do not. leave 
the plant on which tliey wore hatcdiod, any choiet; hctwi'c'ii phud.s must 
be made by the female moths at the time of ovifmsil.ing. When 
leaves of the two varieties were left over niglit in a cag(> of moths tlu'i’e 
were, on the average, two eggs deposited on tin; “Florida, velvet’’ to 
one on the “China.’’ Care must bc'. taken that ih(' leaves ar(' of (‘(pia,! 
age as the moths are less attra(!ted to eithcir very young or old lenvtw. 
The early maturing varieties, such as the China, hav(! tlw; further ad- 
vantage that if they are planted early they will, at least in noriilierii 
Florida, often mature most of their seed before the cateft)illars becoim* 
abundant. 

The caterpillars feed both night and day, slopiiiug only to molt. 
Some determinations were made of the amount of food they noi^nally 
consume. The latvie were well fed at the beginning of thc' expcriineut 
so that the amount thej'' consumed should be not far from tliat usually 
eaten in the field. Twenty-two caterpillars in the fourth, fiftli, and 
sixth instars weighing 4.8 grams ate 17 grama in 62 hours, an amount 
equal to their own weight at thc beginning of the experinusnt in less 
than fifteen hours. Another lot of fifty-three larvte weighing 8 grams 
ate 24.6 grams of loaves in 48 hours, the equivalent of their own weight 
in less than sixteen hours. No cannibalistic tendoncncs were ol)Berve(i 
even when the food was exhausted in cages in which many cater- 
pillars of different sizes were confined. In this respect they differ 
markedly from some other Noctuids such as Ileliothu. 

Caterpillars in the first and second instars, when disturbed, lower 
theinselvea on a silken thread, But after the second instar this thread 


is usually not secreted. Instead the caterpillars (piickly throw them- 
selves to the ground by means of very rapid and violent contortions. 


The noise they make in dropping from the upper to the lower leaves 
as one walks through the field is quite characteristic and furnislu’s a 
ready means of detecting their presence. 

‘'V- ''V' 

'pre{l|Msap«s onomiw. 

{Agdmts, fleld« in 
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gvent fioeks composed kirgely of iniiuature individuals. , Other birds, 
especially mockiiig-I,)irds and field sparrows, feed eagerly upon them. 
The lizard Anolis (‘‘ cliameleon’O if? also an important ciicmyy which 
is. commonly seen climbing over the vines. Various species of wasps 
prey upon them, (kdlida decora, a small blue carabidj is common on 
the plants and feeds upon the eggs as well as the young larvae. Next 
to the l)lackl)irds the most important predaceous enemies are probably 
several species of herniptera. Alcworrhynchus grandis Daik^ is prob- 
al)iy the most abundant but Brocliymma anmilata Fab., and Eurhy- 
rhynchiis Jloriderifiu Linn., and Poddsus maculiventris Say are common. 

In sharp contrast to the predaceous enemies the insect is remarkably 
free of internal parasites. From many hundreds of pupin collected but 
two parasites were raised. One (PL 39, fig. 5) proved to be an undescribed 
species of Tachinid which Townsend has named Etiphorocera floridensu 
and the other an ichneumon, ItoplecPis rufuscula Davis (Pi. 39, fig. 6). 

Choleka. — B y far the most efficient check on the increase of this 
insect is a disease of the caterpillars called ^^cholora^^ by the fanners. 
It is caused by a fungus, Botrytis rileyi. Sometime during September 
or early'October this has always become epidemic in the fields and in a 
week*s time all t)ut exterminated the oatorpillars, a very small fraction 
of one per cent escaping. After the epidemic one may have to search 
for an hour or more to find a single live caterpillar where a week before 
they had l)een so numerous as to strip most of the leaves from the 
vines, 

'The first symptom of ' the disease is the flaccid, emaciated appearance 
of the caterpillar. It does not feed. ^ It soon elevates the anterior 
portion of the l)ody, head, thorax and first two abdominal segments at 
mi angle of about 45 degrees and dies in that position (PL 39, fig. 3). In 
a day or two the s|>oreB mature and the corpse turns white. Healthy 
caterpillars confined with these corpses become sick in three, ■day's. 
The fungus attacks all instars alike. Although it, is usually ,possible 
'to find a few of; 'these ,rnuiiunieB in the field at any time during the cater- 
pillar season,' it requires favorable weather conditions to start the 
epidemics. ' These conditionB seem to be a prolonged and' rather coOl 
rain such asiroquently occurs in late September. Perhaps the resist-*^, 
ance of the 'caterpillars is'lowered'by the cooler weather as,' this is 'a 
distinctly, subtropicalinsect.'’’' :Af least' we 'have no,t succeeded' iti',: 0 ,ur, 
.attempts' to start a: '.premature^ ’'epidemic.,' Even, when the caterpillars ''' 
were cotifined under a bell-jar in a saturated atmosphere with mum- 
mioSi the disease did not become epidemic among thorn until cholera 
arrived. 

Although tlmre may be a partial recovery after an epidemic, the . 
caterpillars never a|dn sufficiently Ufimer- 
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ous to be troiibkisoiiie. The fuiii^iis iiivarial)ly holds iJie insee.t^ in 
check, A majority' of the yomijt!; (‘.ui-er|)ilhirs die within ten days aiier 
hatching. 

AIth( 3 Ugli 'b‘,liol{a'*a” often arrives too iatc^ t.o sa:v(‘ i!'U‘ crop if tin’* 
farmer depends upon it alone, it is nev<:n‘the!(‘.ss a, great; lirtfi as il- 
reduces to a few weeks tiic time during whie.h tfa* fajaner maals to 
appl}''' arsenicals. 

SOME NOTES CONCERNING OVERWINTERING OF THE 

HOUSE-^FLY, MUSCA DOMESTICA, AT DALLAS, TEXAS* 

By W, E. Dovk, UnUed Staten Deparhm'tii of Apnndlnre, lUiveau of EuUmmlihjp 

From, the facts that adult house-flies an^ found in dornunii ^ send- 
dormant and act.ive states in mid-winter, and possess a gaa^atca* longin'- 
ity during low temperatures, (‘arlier investiga.tors liave gmierall}' 
assumed that the species passed th(i wini^cr in the tidult stagea This 
conclusion is further supported by the hud, that iiinnb(‘rs of in\daJ)l(^ 
pupm have been taken in nature during t,h(^ <^arly spring. The treat- 
ment of manure piles with borax and hellebore and Idle e;iTe<*tivenr^ss 
of the maggot trap in control of house-flies has necessarily t^aiiscHl us to 
recognijae the overwintering of Musca dxmwdica as a l,)iologic,al point 
worthy of more consideration a,nd one whicli shoiihl be su|:)portr‘d by 
more experimental evidemau 

Under the direction of Dr. W. 1), Hiint(‘r, a..ud at tlie suggesiitm of 
Dr. L. 0. Howard, som(‘. biological i^oiutsof (H‘.ononuc importam^is 
made a subject of study at Dallas and Uvalde, Id^xa-s, Wehavr^ 
recorded two instanc(^s in whi(ih we smxxw.dcd in <*a, laying tlie imnta- 
tiire stages of tlie speude^s over the wintm’ in infestinl nuiimrc'^ (I ) , Due* 
to the fact that Mnvpusa niumv was unusually aburu,lani, and prolialily 
killed most of our adults, we did not ald.empt to asc 0 rt,ain ilu^ wintcu* 
longevity. ^ Further experiments with imnmtui'e sttiges mid wifdi the* 
longevity of adults are herein reported. I am gratefully ind<dd.e«,l i.o 
Mr. F. ;C. Bishopp under whose direct supervision the wi>rk w'as doiK^ 
for valuable suggestions. 

Adult Longevity 

vl wish to' quote Mr. It. H. Hutchison {2), who reports timt ‘dii one 
hibernation experiment, in which flies were kept in a stable varying 
from 30'' to 60" F;,, a few' lived as long as 70 days.'' This experiment 
was conducted at a more northerly latitude than Dallas, Texas, and, 
where ternperatures are more constant. , 

. ^ ;i?iiMiEhed by pemiasion of Chief of Bur©aW 61 Bhto'molpgy. 
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lii Tabic Ij in which experinieiits no Einpusa occurred, adults were 
not subjected to fatal temperatures, and received an abundance of 
food. It will be observed that the longevity was prolonged as the 
iernperatiires decreased and in once instance a fly lived for 91 days. 
This iiiaxiinuni longevity is a record obtained under the most favora!)le 
abnormal conditions which I find are not utilized by adults in nature. 
It is well to know the conditions under which this tnaxirnum longevity 
was obtained. ^ 

A room, in wdiich a box was placed containing hundreds of pupa) in 
infested cow manure, wnis gradually heated to a maximum of 70° F. 
and the temperature allowed to remain about the s.ame for thirty-six 
hours. During this time 600 adults emerged into a 4' x4' x 5' cage 
and ail apparently fed soon after emerging. Ripe bananas, sweet 
milk, and fresh cow manure were present, and at short intervals 
during the longevity these were freshly replenished. No hibernation 
material was supplied for as near as possible the actual temperatures 
experienced by the adults was desired.. Five days later, on December 
17, the room was again gradually heated to 70° F. and allowed to remain 
for a short time to insure a second feeding. Great activity was mani- 
fested and apparently all again fed. The cage was located in the 
coldest room on the north side of a two-story frame house, and except- 
ing the two periods of artificial heating to insure feeding of adults 
I believe the temperatures most favorable for a maximum, longevity 
were obtained. Between the first and second feeding of the adults a 
minimum of 20° F. occurred, but was present only a few hours. Dur- 
ing this time sixty adults died, bufthis was probably only an elimina- 
tion of .those not sufficiently fed, as will be seen from a study of effect- 
ive toi.nperatures discussed in a later paragraph. After tl:ie second 
feeding of tlie adults a minimum of 32° F. occurred on December 26, 
and a minimum of 28° on January 2‘if,^bnt neitlier of these continued 
long enough t,o greatly affect the mortality. An average of the daily 
minimum temperatures during dlie longevity period was 42.58° F., 
an average of the daily maximum, temperatures 57.66° F., while the 
daily .mean average was 50.12° F. The room in which, tliis experiment 
was conducted was used for no other purpose, for the reason that the 
movement of persons and the warmth of their bodies would have 
increased the temperatures, thereby increasing the activity of flies. 
It was also partially darkened by window^ shades which kept out the 
sunlight and lessened activity. This, however, did not' prevent feeding 
of adults during the warmer portions of the day. On some days it was 
warm enough to permit flight, and had the flies not been caged, they 
would have then sought the warmer portions' of the house. Being 
'Caged they were 'allowed to feed but 'were nece.ssarily ke'pt quiescent 
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during i-lie gnuiter portion of ilic tiim. llail i/lu\v l)ccii iilHU'iiioil 
under wn.iTiU:?r icinpcriitjun^s it- is on.sy to from iiic^ c^xporiniont^ 
rited ill Table 1 tluii t.'he longevity M-oukl have IxMai ina,ii*ritilly OMlueetl. 

On Decaymber 8, 1914, 750 acluit-w enuagcMi from ariotJua" poriicm of' 
the same media as the experiment dismissed above, wnnv fi‘d b:’i;riaims 
and milk in abuiidarico. Apparcni-ly all fed and in go«>d eoridi- 
tion. They were lilicratcd in a large*. (‘.ov(‘.rcd cage in the mid in 
addition to the food wiiiidi was ever present they wmy* supplied with 
shelter consisting of boards^ tiurlap sacks, paper, and exeidsior. Tiiesi*; 
were conveniently arrangcai to allow the ad,ults to oldriin |)rote(‘i,io!i 
with little effort. As will be ol)Scrved in Tal)le I, a, miniinuiii of 
14.5° F. occurred on December 15, and there was a gradual dcyereasi*. in 
tern penrtures ' until this degree was reached. On Janua.ry 4, at a^ 
maximum of 64° F., only one adult proved to bo alive Jind tliis clied 
before January 9. These conditions, which se(3j:ii to liavo been niorc* 
favorable than those 'obtaining in nature, gave a maximum longevity r>f 
not more than 32 days. 

From the two experiments cited above we know what longevity to 
expect 'Under these temperatures and conditions. Let us now con- 
sider the questions: What are the reaction of adults in nature to 
temperatures, and 'What are the effects of these temperatures on adults? 

Reactions of Adults During the Winter to Varying 
Temperatures 

In a winter experiment to determine the longevity of adults unden* 
Idtchen and restaurant conditions a number escaped from the cage 
and were free to visit places of various temperatures. The general 
tendency was to seek temperatures slightly above 60° wdiich being 
higher than that of the caged ones caused them to die imicli sooner. 
It is true that the caged adults were always supplied with 'food, but 
bananas and peels were placed in portions of the rootn 'where esesaped 
adults were' observed to congregate. The last fly in the cage lived for 
64 days, but no living flies could 'be found in the room and adjoining 
rooms after 30 days. ' 

/ Observations have been made of flics rendered inactive, by low 
temperatures' but in no case have' I ever observed living adults to 
remain quiescent for more than 'a few days. The natural lieat o,f the 
sun'or very slight artificial heat will cause them to become active. 

'In 'cases where adults were subjected to freoring temperatures they 
';:Were killed,, the duration' of, life 'depending upon whether^' or not they 
^ had, previously fed? Unfed ''and slightly fed, adults died 'OUtrighU 
those 'which' were ‘allowed hO'Teed^ previously^ werO' ,not pipable 'Of with- 
'standing C'bntifi'U:0uS;:'free&g'''':tOm^^ three days. Below 
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45)® F. [ill adults wt^re c|iuescent.; 'fed ohCkS crawled slightly at 4S® F., 
could be forec'd io fly at 51° F. and would fly volimtarily at 53° F. 
When ■voiiintai'y fliglit oc(*urred adults would feed if food was iieai^ 
but would not search for it. Ffforts were made to determine t!ie 
actual effective tcjuperatures for adults. In working with specimens 
motionless from cold the thennonictcr was placed on the ground with 
tlienij and in other cases a suspended thennonieter was used on which 
Mclults aliglited prior to the low temperatures. 

At Dallas, Texas, there is no long period of low temperatures during 
which adults l)CCome altogether dormant. When freezing tempera- 
tures do occur at night it is often warm enough at midday to permit 
activity out of doors. The cold Aveather usually comes in the form of 
‘TKirthcrs’' and the temperature often drops 30° F. or more within 
twelve hours. If, prior to a norther and on a fairly warm day, one 
visits the city dumping grounds he will find numerous flies feeding 
and occasionally depositing. Garbage wagons leaving during the 
day ■will be canning them to various portions of the city, though the 
iminber is not to be compared with the gi’cater number during the 
summer months. Shortly after a norther and when outside tempera- 
tures are warm enough to permit flight, if one again visits the dumping 
grounds, not a living adult is to be found. Only adults in houses are 
found alive and they are mostly in warm places and active. The 
death of exposed adults under conditions as above outlined has been 
proved by gradually Avarming those which were found inactive , and 
unprotected from cold. 

In general it may be said that the longevity of adult house-flies 
varies indirectly with decreases in tempoi'ature provided they have 
sufficient food, are not subjected to freezing temperatures and are not 
killed by Ewipusa musca\ Should they be prevented from following 
their natural tendency to seek temperatures above 60° F., the humidity 
being normal, the adults become inactive at 45° F. -But since the 
temperatures vary in different places, either naturally or by man^s 
interference, adults do not generally, remain quiescent. They seek the 
w^irmer temperatures and their longevity is correspondingly decreased. 

Possible Relation Between the Development of Empesa Muso^ 

AND OviposmoN 

In the spring of 1916 a number of specimens of Ludlia mricata^ all of 
which had emerged from the same infested meat, were placed in dis- 
infected cages. Fresh bananas were supplied in all cages. In an 
attempt 'to determine the effect of a lack of 'Reposition media on the 
longevity, some adults developed a fungus., This was, first observed 
,^mong females, but;',only in the cage- where meat was not supplied dor 
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depositions. Copulations had boon obsorvexl iii this experiment, and 
by eoniparisoji with similar lots of adults it is certain that the adults 
were sexually matured. i\.n authentic determination of the fun^'us 
was not obtaiiKHi, but it was apparently Empusa musca\ 

In the e.xperitncnts with M-mca doviestica, cited in Table I, no Erii- 
pusa appeared. It seems possible that the fungus' develops princi- 
pally in sexually matured and fertilized flies which do not deposit on 
account of low temperatures. The fungus appears to occur among 
1)01180 flies only under cool conditions of autumn and the fact that 
they do not deposit during low temperatures may be the explanation. 

Larval Stages 

Winter depositions have been oliscrved in various instances on warm 
days a,t Ilalias, Texas. In Table II it will be observed that in Breed- 
ing Nos. 59, 56 and 5S freshly deposited eggs were obtained, on January 
14, 1914. These were deposited by clusters of females on a manure pile 
wliicli was generating heat. The eggs were divided, allowed to hatch 
and develop; some in the manure pile, some in a small tin box in the 
house, and some in a similar tin box in a shelter for weather instruments. 
Adults were reared from the manure pile, by preventing the larval 
migration, wiiJiin twenty-three days from hatching and in the house 
in forty-nine days from hatching. While no adults were produced in 
the shell or, the length of the larval period was extended to twenty-five 
days. In the shelter the larvm died when very small and being moist 
experienced lower temperatures than the air which had a minimum of 
11.5® F. Similarly, in Breeding No. 57, in which small larvm were 
ia,k<3n from infested manure and straw, all died within thirty days. 
In Breeding No. 97'“B, freshly hatched larvae which were kept in a 
mixture of cold wet manure, to which was added occasional small lots of 
fr(3,sh manure, lived more than sixty-seven days. 

While young larvae arc capable of withstanding conditions that will 
kmgthen the periods a.B sliown above, in most cases larva-i will become 
developed before the m,edia becomes cold. Especially is this true in 
manure piles during the early portion of the winter.' In Breeding No. 
62, 1/100, one half to fully grown, larvai were selected by hand and 
retained in the same media. This consisted of a mixture of horse 
manure and decaying straw which was of a cold nature, and was not 
placed on soil where the larvae could penetrate for protection. living 
larv® were present on February 5, 1914, which was ninety clays after 
they were placed in the cage. By referring to Table II, we find other 
instances in which larval periods were greatly extended, and while I 
am certain,’ that greater periods than these were obtained, the fact^ that 
larvso and pupin were both present at the beginning of some expori- 
' 2 ' ' . , 
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irieiits, makes it iuipovSsii')lc to doternunc tlu' maxiinvaii leii.!i;ih of fcli(‘ 
larval stages. To have exainiiied the infesi.jttioii would hiiyo eaiisfsd 
abnormal (‘onditions. Howev(‘r, iti l'Vr(M>dirig No. (hi, in wliicdi iiifesicHl 
numiiro AVius placed in a cage': a.nd subj<ad:-ed U> two iiiunda-lioiis, hirva'* 
Avewe present from November 2(,>, 1911^ to Mandi 21, 1914, a period of 
at least 115 days. In. this experiment adults (,nncn*ged from th(‘ oviu- 
•wintering material, arnl has boon reported in a previous papt^r (1.). 
In the experiments with larvm whicdi prodmavl no e,dnlts tlMirr^ wa-s :ri.o 
soil into which they (jould migrate to a depth whi<d) would Ix^ proh^'t- 
tive to their pupax 

PumE Duking tjfe Winter 

Confini'iig our attention to the winter puptil })(u:iods w'c:^ hrul that 
where pupa^ were in .manure piles in which heat was genoratixl, as in 
Breeding No. 99, emergence continued until all viable pupa) produciR'l 
adults. In this experiment 85 adults were obsdVved to euH.u’ge wh<vn 
the maximum for the twelve hours of emergence was 55*^ F. jiiul tlx* 
minimum 43® ,F. These were the actual temperatures c.)f ilw.) medie., 
which consisted of cow manure and some straw. At otlier tempera- 
tures above these emergence was most frequently ot)scrved. Otdy 
when piiptn were kept at these or warmer temperat(,ircs did thc^y pro- 
duce adults, and tlicse emerged in a con.iparatively short tim(,x Thi^ 
inviability of pupa) retnaining unemerged in Brooding Nos. 05, !,09, 
99, 02 and 56, was determined by warming them during thc^ spring. 
In Breeding No. 56, the emergence ceased when the 1')c,)x containing 
pupiB was removed •from the manure pile, anrl 'none emerged thereafter. 
In Breeding No. (>2, pupu) were produced l.>y larva) migrating into an 
old burlap sack 'which, was on i-he bottom of i4ie tin cc'.')!npar1;nietit, l>ut. 
0.11 account of low temperatures none emerged. 

Numerous winter' and spring collecldons of |)U|)a) fr<nn garl,)age ami 
old 'manure piles in various outdoor locations, („)ut whicli weiv takc.m 
near the surface of the soil or in the media, failcx'l to [iroduet! m.Iults 
when subjected to favorable conditions. It is evident tlmt fiiipa.) in 
such conditions either receive enough heat t<,) produce ad!,ilts during 
mid-winter or die from temperatures too low to permit emergence. 
'However, pupal periods have been observed to extend for 26 days or 
longer, 'and it is reasonable to expect long periods from pupie formed 
from migratory larva) which penetrate deep enough for, protection from 
'excessive cold or warmth. It' is 'evident from the experim.eni de- 
scribed below that larval migration., is a g, teat factor in placing, pup® at 
' ai favorable d^pth in the soil 
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A NruiMAi.LY Infested Manuke Pile Dijiunx's the Wintwk, 
Beiw('H‘!i (')(,vt-ol)e.r 7 and November 7^ 1914, a))oiit f.liirty l)ushcls of 
(‘,(i\u manure, wastes hay, pieces of boards, and rul)l)ish, W(n*e allowed 
t{^ accumulate in a pile which, exposed in tlio o|)(mi, most 

heavily infested with larvae and pupau Tlic matiure pile Inung warm 
from |i;enerated h<3at, the conditions were vc!\y favoraljle foi* devel- 
opment, and to l)c certain that the infestation wiis mostly Mumi 
d{)medica^ some eight hundred hies were separately bred out l>y arti- 
ficial heat. Fresh uninfested cow manure was added to tlie cagci 
until January 14, and during this time adult iiouse-tlies continuously 
emerged, Additir)iis of fresh manure being discontinued on Jarmaiy 
14, the generated heat gradually decreased and caused them to ca^ase 
emei’ging l)y January 30. Prior to tliis date ai/ least GOO adults eniei’ged 
liornially. With their decrease in number tlie predaceous Scatophaga 
fwxata, as determined by Dr. J. M. Aldrich, increasingly emerged in 
the cage. This species has pi'eviously been poirit-cd out to be preda- 
ceous upon adult flies and this was fully confirmed 1)/ our observations. 
The manure pile intentionally remained unchanged in size or form after 
January 14, and no emergence occurred until April 16. On May 5, 
three other house-flies emerged and emergence continued until June 5, 
during which time the total number was at least 142. I lielieve the 
emergence in the cage would have been a surprising number of hun- 
dreds had the cage Ijeen large enough to allow a margin of a few feet 
on either side of the manure pile to prevent escape of migrating larvaL 
The migration of larvie has been sufficiently dealt with by Hutchison 
(1914 and 1915). The larval habit of burrowing into tlie soil has l)eeri, 
graphically illustrated by Dr. C. G. Hewitt (1915). At Dallas, Texas, 
during the fall of 1914, about 900 adults worn observial to 6merg<5 
into an empty cage six feet from, a manure pile; tlu‘. gr(\‘it.(\st distjiTUU:* 
of a single larval migration was at least eight fcict. Tin*. bi:irrowi,ng 
depth of the larvm was not determined, but Dr. IlewitFs diagram 
shows that they have been found in sandy loam (wo feel/ d(,K3p, an,d 
good numbers were present below a depth of one foot. Attention is 
called also to the fact that the larvin pupated far (n:u)ugh away from 
the manure pile so as not to be affected by the gemirating heat. 

The cage of Breeding No. 105 contained the o,iily aceumulatioii of 
infested manure on the premises, and yet when adults began to emerge 
in the cage they continuously increased in numlxu* on the walls of 
nearby houses. , It is quite evident that this was due to the larval 
migration from underneath the sides of the cages. 

The failure in so many overwintering experiments to produce adults 
in spring may be attributed to the absence of soil into which thc^ larvm 
could migrate for protection. 
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In. Breeding No, 66^ the infested manure was placed in a cage and 
iiiuiidated during two different periods which caused fermentation to 
cease. This apparently rendered the condition for larvsc more like 
that of soil iiiiderneatli a manure pile than that of pure manure. The 
medium was a mixture of horse manure, cow manure and straw heavily 
infested, and the individual cow droppings not b,eing w^ell broken up 
probably served in protecting the larvse from drowning during the 
inundations. 


SUMMABY 

It should be understood that aii of the observations dealt with in 
this paper were made at Dallas, Texas. 

1. Adult house-flies having sufficient food, not subjected to fatal 
temperatures, killed by Empusa muscos, nor destroyed by predators, 
show increased longevity in indirect proportion to decreases in tem- 
perature. 

2. The general tendency of adults to seek temperatures above 60"^ F. 
necessarily causes a shorter longevity than 91 days, -which was obtained 
in a most favorable abnormal caged condition. 

3. The humidity being normal and adults being prevented from 
warmer temperatures they become inactive at 45"^ F., crawl slightly 
at 48® F., and will voluntarily fly at 53® F. Even previously fed 
adults, if subjected to freezing temperatures, die in less than three days. 

4. Northers,” causing sudden drops in temperature, are responsi- 
ble for a large mortality of flies in the vicinity of Dallas, Texas, 3 ^et 
warm periods occur during mid-winter which permit depositing. 

5. There is a possibility that epidemics of Empusa mmm may be 
caused by a lack of deposition media for flies which are sexually matured 
and have copulated. 

6. Breeding media ranging from 46® F. to 65® F in twelve hours will 
permit emergences of adults from puparia, but emergence has never 
been observed at lower temperatures. 

7. Great numbers of pupa', near the surface of the soil receive either 
enough heat to permit emergence of adults which usually succumb 4o 
cold before depositing or the temperatures are so low that they become 
inviable. 

8. Young larva)' have been kept for more 'than 67 days without 
pupating, but only by occasional additions of small amounts of fresh 
manure. 

9. Larva) more than one-half normal size have been kept alive, for 
more than 90 days, 'and still other larvse of various sizes have been ob- 
served to live for 115 days. 
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111. Adnits lutrc i>ee.n ol^sorvoii ic» in a.n cniipty six feel', 

from a. iri:u'iurc pi!e, Uie pujnn lin.vinii; Imm:*!! |)roi!uoo(l 
larvm. 1dio. y’roafest hi.rvn.l nii,t!;rn,Uoi')„ wa.s ;if lon.sl. o'\p;\\l IVdu 

11. In a. riaturaily a^oiainuilaUa! <*u,k 1 iniost.o.d lUMniiix^ larvm aaid 
piipic wore overwiritenMi. Adults (tontinuod t-o o.itna’iije during’ mild 
weathtu* in nxid-Aviiitcr as long as unuuin^ was ji-dd(HL 
stopped 'when addition of u'i.‘uiur(‘ Init in spring; ai. Icaa.st M;2 

adults cnuu'gGd. 
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SCIARA MAGGOTS INJURIOUS TO POTTED PLANTS 

By H* B, Hungeefoed, UrdmrsUi/ of Kmmm 

During the winter months of lBi2 nunierous tajinpinints were re- 
ceived concerning a tiny Ixlack gnat thal^ was afjpcariiig in annoying 
mirnbers in conservatory windows and around the ijoHahI plant.s. I.u 
nearly every ''Caso tiiey wore hei<l accounialile by tlu^ iHHismvifc.^ for the 

lack of thx’ift of many of luu' plants- -an opinion not slHir<El any 

degree of assurance by the writer. 

Upon investigation, the gnats invariably |>rovcMi to fax Myca^fco- 
philid Hies of the genms Sciara,^ and their sluny, bljmk-luutded white 
maggots were to be found in the' dirt of some of t\m potted plants— 
sometimes in such numbers 'as to lie turncjd out of the soil in small 
squirming balls. 

, Since this was the first time that these flics liad been brouglit 'to our 
attention in this relation, we were not only at a loss regarding 'iiiea'ns 
of exterminating them, but, moreover, were skeptical as to the actual 
-damage they were doing, being more inclined to attrib'ute the sickly 

^^Sdara^coprophUa. The writer is gM to aokaowledge Ms iudthteclaws to Dr. 
‘0. A, Johamisen of Goroeli UBiversity for the identification of ilii fli©i' mi for^' pteeing 
at Ms'dispos^ti bibHograpMcai’'m$teHa.L''' 
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appearance of t-he plants to some physiological condition of tiie soil or 
surroundings. 

Tlic^ meager literature dealing with Mycetophiiid depredations was 
scannedj and recommendations for control were made accordingly. 
It was very shortly discovered that the remedial measures given were 
decidedly ineffective when applied against these maggots, and, after 
ninniDg the gamut of the “suggested controls, we were compelled to 
admit to our friends that in the present state of our knowledge, we 
knew no satisfactory means of control. 

To prevent any future embarrassment of the kind, the writer began 
a series of experiments, to determine the cause for the infestations, the 
nature of the injury, if any, the life-history and the control. 

Literature 

These insects have received but little attention from the economic 
entomologists, if we may judge from the literature. Most of the 
references are mere reports of their occurrence or injury. The grega- 
rious migratory habit of some species has been reported from many 
quarters. Fifteen out of some thirty-five references relating to the 
biology of members of this family are devoted to noting this phenom- 
enon. While the life-histories of but few have been reported, Beling 
(1),^ Bezzi (2), Girard (9), l^astejrik (17), in articles not accessible 
to us, have dealt with the biology of various species of the genus. ^ 
Chittenden (5) gives the description of the larva and pupal stages, but 
the eggs were unknown to him and the length of the various stages not 
mentioned. Coquillett (6) describes pupation of Sciara tritici as 
occurring in an oval cell lined with a few silken threads. He also 
noted the eggs of this species as being scattered on the ground or 
deposited in clusters of twenty or more. He describes the eggs as oval, 
polished, white, and measuring about 1/10 of a millimeter in length. 
The lengt-h of the various stages was not known. 

^ See Bibliography, 

2 Since writing the above I have had the opportunity to review these papers in the 
libraries of Cornell University. Beling (1) gathered the maggots of twenty-four 
species from their breeding places in decaying wood, under fallen leaves in cow dung, 
etc. He describes the maggots and pupse., giving in most cases the length of the 
pupal stage. In three instances he mentions the eggs but does not state the length 
of the incubation period. Bemi (2) describes, the eggs of S, analis as white, oval, 
twice longer than broad, and with' such fine punctures that they appear smooth to 
the naked eye, The females lay from 200 to 240 eggs in more or less numerous 
clumps., The Incubation period is given. as seven days, the larval stage a, little over 
' a mohth and the pupal stage a week.— This article in Italian is perhaps the most com- 
plete: account of the’ life history of any Sciara. ■ ; ■ . ■ ^ 
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J3i\ Jr)h:;yifi8e!i, in his ox(jellent work on the Fungus Oiiiuts rjf North 
AiTicriea^ gives the description of forty“iiiue specn.es in tlie genus 
Scicmi^ tliirty of which are new species descu’ihcMl by him, iriid four are 
not assigiieiL A, few others are .ntuned, ilie dc^scriptioiis of iviii{!,li arc^ 
inadcfiuai-e. Of these forty-nine spc(,*i(‘-Sj rearing notes are givcui for 
less than a dozen. A'. mvULsela Felt, agraria Felt and ejrpropliilii .Lini- 
ncr were taken from mushroom, cellars; Ah ftdvicauda Fcdt and higcns 
Joli. from decaying roots and wood; S. paiiciseta Felt from dcjcaying 
potatoes; S, Ilartii Job. and cucumeris Joh. from eucumberSj ■while S. 
trilici Coq. laiwse are reported as feeding in wiieat, and Ah saUvm Joh. 
was supposed to prey upon puparia of the Hessian Hy. 

In the species wm h,avc studied we have often scjen the larytOj es- 
pecially the young ones, feeding upon the dead bodies of adults and 
pupa) of their own kind, but we have not observed them devour the 
living. 

Habits and Economic Importance 

The family Mycetophilidse, to which these flies lielong, gets its .name 
from the fact that many of them breed in fungi. The food of tlie 
maggots of most species consists of either fungi or decomposing organic 
matter. However, those of some species of the genus Sciara do, on 
occasion, feed upon living roots of plants. C. A. Hart^ reports an 
experiment to determine the food preferences of the larvie as follows: 

A cucumber plant was potted in clear sand and one hundred of the maggots were 
placed about its base. These affected the plant, the stem evidently being eaten by 
them. The same experiment was made with the addition, at one side of the pot, of 
a cubic inch of decayed horse manure, such as is mixed with earth in g.rowing cucum- 
bers. The larvaj were subsequently found collected about the piece of manure and 
the plant remained un, injured. Next, a i>lant was pott.ed in a mixture of manure 
with earth from the forcing bed infested by maggots. Tlie plant was not injured. 

His conclu8,k)iis are that injury to living plants .results <,mly wliercs 
larvae are excessively abundant. He further states that: 

In no case were the maggots found attacking ahrrn, healthy stalk or root of the 
cucumber plants, but at the least appearance of (leeway they atta<kt,Hi it in great 
numbers, gnawing the surface and tunneling tliroiigh it in all directions. 

It was our belief that such would be the case with those species we 
have studied. But, during the past five years, under all sorts of soils' 
and conditions brought to bear in the flat glass root cages, we must 
state that ,it has been our observations that they will attack' healthy 
roots even in, pure, well rotted manure and in soils with the optimum 
amount' of ..dried 'blood fertilizer. , WeFave frequently watched the,]m. 

ilkpdriment by Mr. 'Green recorded .in ' 2eth Eeport of 'State Entomologist, of 

lUinois. 
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eating tlic root hairs of various rootlets and devouring sound, growing 
roots d 

Di\ Joiiaiinseii states that: 

Florists look upon these little gnats with a suspicion which is more than justified, 
as the fact that the Iarva3 feed upon the tender roots of potted plants is well estab» 
lished. 

He further states: 

1 have found larvjo in potatoes, feeding on the sound tissue, on the roots of various- 
gras.-.es, and in tulip bulbs. 

The maggots of those species we have studied are almost omnivo- 
rous as to feeding habits and the injury to plants becomes apparent 
only when they are relatively abundant. Wc have watched a maggot 
as it devoured the dead pupa of one of its own species, nibbled at 
flakes of decaying organic matter and then, coming to a live healthy 
root of a wheat plant, proceed to devour it, following its windings for 
some distance, eventually eating all of the three inches of root that 
lay against the glass. Maggots newly hatched seem to prefer the root 
hairs and often clean a rootlet for some distance, and then work upon 
its surface. 

An examination of the root system of an infested plant often shows 
it severely curtailed. In Plate 42, figure 6, is the photograph of a gera- 
iiiuni. where the maggots were abundant. Plate 42, figures 1 and 3 
show their work upon a geranium slip. 

There can be no doubt as to their injurious work. 

This lack of thrift of house plants is more often due to the work of 
these maggots in the soil than is commonly supposed. Plate 42, 
figure 2, sliows some geraniums that have been injured. In one 
large conservatory tl:ic majority of the plants were ruined. Among' 
them were? a beautiful eleven-year old fern, many begonias, colias, 

Brs. Chittenden, Hine, and others have reported injuries to peas 
growing in flower pots, and to lettuce, cucumbers and carnations. 
Dr. Hine states that they were living in the 'stems of the carnations. 
Dr. A. D. tiopkins has called attention to their work upon potato 
tubers. • Dr. Forbes lias called attention to their injury to seed corn, 
and the roots and bulbs of various kinds of flowering plants. ' Goquil- 
lett and Lintner mention them as being injurious to wheat, and we 
have in our own economic collection of insects, some Sciara specimens 
taken from wheat fields at Solomon, Kansas. ' They have been several 
times reported as working upon grass roots and we have found them 

These observations have been, corroborated by Dr. Charles A. Shall, ' Apsociaie 
Professor of Plant Physiology, and others. 



JOURNAL OF ECONOMIC BNT(.>iVIOI.OCY 


l,VoL !) 


boring in tiie crown of both clover mid alfnifti, wliicdi' lc\‘ids uh to believe'* 
tha,t their ecorioinic iinportmi(.H‘ has becni sotncvwlia.t ovcni(M)k(M}. 

],jIFK“H,I.S'rO.HY 

Techii/juc (JmL- -The first studies in life-history w(>re aXtioiipicai 

by rearing tlie flies in, small potted plants. liow(rvc‘r, it was 

diOlciilt to locate the eggs and impossible to o!)serve Itie inaggois. 
For stiiclyiiig the actual work of the maggots on tln^ roots of plants, 
a flat glass device was used. This was filled witli dirt and a g(a-a.ni.uin 
slip started. When this breeding box, shown in photograph .Phite 41, 
figure 8, was placed on its side, some of the roots would come t.o lic^ 
against the glass. Tims when tiie maggots wia'c found (\ating the roots, 
the whole device could be inverted and cixamincd under binoculars. 

The fact that the maggots fed upon roots suggested tlie possibility 
of carrying the life-history through on slices of potato in petrie dishes. 
The data for the life-histories were obtained by following the vaii.<,)UH 
stages on slices of potato in this manner,' (,)r in small potato cones in 
test , tubes. 

Dr, Robertson suggested that' I sterilisse potato in the auto-clavi^ 
and add yeast — a modification of the banana and yeast plan employed 
by, breeders of Drosophila. I reared one brood through in tins fashion 
in thirty days. ■ ■ 

Broods were reared in the soil of potted plants as a general check 
on the length of the life cycle. 

Stages in Lib^e-History 

, The entire life cycle from egg-laying to egg-laying takes from 'twenty- 
four to thirfcy-two days. The adult female often begins ovipositing 
the day following tier emergence.^ The egg stage and the pupal stage 
are quite constant' as To the length. of period, but an irregulari'ty of 
several days frequently occurs' oven among 'the .maggots hatching fro'm 
one egg' clump. ’ ' ' ; 

" The Ego 

The' females lay 'from about seventy-five to one hundred' and seventy- 
two eggs., These eggs are ^placed in' declivities or irrogukrities of the 
soil Often, where the soil has drawn away from the pot or the plant 
stalks, the female will follow, diron these, crevices ’as far as possible'and 
oviposit there. 

The eggs are usually laid in clusters of from 't^o or three to more 
fhan thirty^ Individual eg^ are oval and measure .24 mm. in length 
by .12 mm in width- Clusters of them are quite plainly > visible to 
the uriaided eye. When iSrsi laid, the egg' k pf 4 pate gi^iehfeh^ycllow 
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color, but turns to pearly white in the course of a couple of days. 
Alwiit this time the head of the future maggot shows' up as a shadowy 
patch that grows darker until by the end of the fifth day it is black and 
sliiriy and the embryo is active within this chorion. The eggs hatch 
in. six days. In Plate 41, figure 4, is shown some egg clusters as they 
were laid in, a small crevice of a potato; and Plate 41, figure 2, shows 
a fer'nale in act of laying — about two times natural sizie. 

Larva 

Tile larva when first hatched measures .65 mm. in length and is 
transparent. As soon as it begins to feed, the digestive tract shows as 
a dark lino through the body. As it grows the body begins to take on 
a white color which is due to the large fat bodies within. Scdara 
maggots are characterised by their white bodies and black shiny heads. 
Wiien grown the maggots measure about six or seven mm. in length 
and have the appearance shown in Plate 41, figure 5. About the elev- 
eiitii or twelfth day, they begin to spin their cocoons which consist of 
a few threads of silk binding together loose bits of earth, fibre and the 
like. ' Larvse of all stages have the power to' spin out sheets 'and 
films of silk and sometimes use this power to form a cover to a tunnel 
in which they work. The larva preparing for pupation spends twelve 
hours or more making a very flimsy cell which is only a little more than 
two-t birds its’ length, 

' Pupa 

Before pupating, the larva contracts to about 4 mm. and after 
a quiet period of some hours, changes to a naked pupa which is milky 
whitci in color. This gradually changes until just before emergence of 
the adult, the thoracic part is black and the abdomen shows the 'pattern 
of tlio' adult. The pupal stage lasts from five to six days. P.upation 
usually takes place near the surface of the soil, though pupae are not 
UBComraonly found deep down in the earth— indeed, adult flies are^' 
soixiebitnes found imprisoned in deep spaces. The pupm usually work' 
their way to an open, space before coming forth as adults. For this 
reason the surface' of infested soils 'are often' strewn, with empty, pupa 
cases, , . , , / * ' ' , , ' . ; ' ; 

' ' ' Adxtms 

'' The adult 'male 'and female of Saiara eoprophih^ shown: 
Plate 41,, figures: 1 and"3. These photos show their relative nizo and 
,''dh%ra«?teristics.', : ,, 

''' The" fema'le.'hf' this species,' 'measures, about 3 mm. and the male, 
measures 2,5 mm. Both are very active and are rapid runners though, 
weak flyers. They are prone to hide' under bits of earth or leaves on 
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the siirfj'w^e (if pot and possum if disturbed. They are; 

ofieTi foiiiid in !ku,is(‘s wlu‘r(^ n,JV.w f)Uuits nvo. kept diirinp; the winter 
months, and, as a. nikn euiiso (Miiiceu-n, IIowev(‘r, wiHn,i iln^y a-re* 
being tmai in hrege numbers in the fjivorabk' soils ot 'the, eonscFvat.-ory, 
they becofi'H] a Tuiisa^ricu^ invading n.ll pjul.s of tlic( llousr^ and at 'f'liis 
time beeoiru^ e.speeially annoying on tlu‘, dini'ng 'wlica-e iladr 

accidental landing in Iniiter a,nd crea.m b(.H*ofiH^s somcnvliat i.ryii'ig ifj 
even the less fastidious. 


CoNTltOL MlO AS U RKS 

The experiments for tlie control of i,hes(^ ins(Kd;s involved: isty firo- 
tecting the plants by the use of repellents; 2d, destroying tlie rnaggoi,s 
in the soil by the application of contatd. insectictides and stoj'nacli 
poisons; 3d, destroying the adult flies l)y ih(^ us(^ of tiav|)s and '|')oison 
baits. 

RUP ELL ENTS 

In this series of experiments, stiiall geraniums in thixuvinch pots wercj 
used. The surface of the soil was covered to a dc\pt!i of from one- 
fourth to niie-half inch with various sul)stanees such as 'fjowers of 
sulphur, pyrethruni powder, coarse sand, etc., and then exposed in a 
place where there ^were many hies and other similarly |)ottetl i;)hints as 
checks. All of these plants were', watercul with like (iiuintities of water 
and watered from the saucers. The results were iiot startling, though, 
there were one hundred and fifteen dead flies nmir one pyrethnirn pot. 
When the soil was exa'mined the average numla'.r of 'maggots p<u* |')ot^ 


were as follows: 

Pyrethruii'i 5 

Dried blood 1, ;i i 

^ -Sand. . , 0 

S'ulphur d 


From subsequent experiments it is evident tlud; th,e i'dlira^ctivcness of 
the dried blood might have lowered the other counts soiriewliat. 'Por 
in this connection it may be stated that as a result' of expemitjg plants 
whose soils contained dried blood fertilisser and plants whose soils were 
ordinary' garden soils, the ratio was an average of seven hiindred 
and fifteen maggots per each pot to seven , maggots. The 'larger imm- 
her appearing in' the soils containing dried bloodd ' 


' One three-inch pot used in this as a' trap 'was exposed a few days and then the 
mfum of the soil carefully searched for eggs. , The egg clusters, were more ni'imorouB 
in'a' crevice between the pot and the dirt and in a eimilar place at the bwenf the 
plant on the shady side. T'he eggs in this case were arranged in ckimp m follows: 
8, 7, By 1, 15, 20, 16, 9, 21, '5, 9, 3, ,5, 10, 16, 5, 7, 6, 2, 9, 5, U, 3, 7, '2,' 15, '8, '6, 2, 1, 3, 
17,' 6, “a total of 262 eggs, an average 'of 8- eggito the, duster. ^ 
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It was early noted that the, flies showed a marked preference for soils 
liaving an abundance of moisture. Plants alike in every particular 
save ill tlic a.mount of water received showed in one series an average 
of seventeen for the wet ones and none for the dry — a good suggestion 
for control j for besides rendering the soil unattractive to adults, the 
maggots already in the soil perish. However, many plants will not 
stand the lack of water and so experiments were made to see how well 
control could be affected by sanding the surface of the pots and water- 
ing from below. Besides presenting a surface unattractive to the egg- 
laying of the adult, the inability of the larva3 newly hatched to get 
down through the sand was demonstrated. 

It also appears tliat pupse already found in the soil have difficulty 
in getting through the relatively dry sand barrier. One hundred 
pupjB were placed in each of six pots, three of which were covered witli 
one-lialf incli layer of rather coarse sand and water supplied from be- 
low. The counts were 3 — 1 — 0 , for sanded pots and 97 — 92 — 94 for 
the check pots. 

The depreciation in the former ease may be normal mortality, or it 
may mean that some were injured in transferring them to the pots. 
In practical application of this method under conditions prevailing 
ill our homes whore ferns and begonias often predominate, the judi- 
cious combination of the methods above noted have given veiy satis- 
factory results. 

In ail the cases that have come to our attention, the presence of 
these flies has seemed due to soils rich in barnyard manure or treated 
with dried blood fertilizer. In one instance a lady who found that a 
large potted Lantana was supplying the flies that had been noticed 
all the fall, thought to help matters 1)y emptying the remains of the tea- 
pot upon the incli of sand that had lieen placed on the surface of the 
soil Borne time later wc were called in to see where the Hies came from. 
A three-fourths inch layer of tea leaves was fou:nd, in the lower layers 
of which were h,u,ndreds of maggots. The maggots had gnawed the 
base of the tree somewhat but there did not seem to lie maggots or 
piipge i,n the sand below, llemedial measures were simple enough. 

Destroying the Maggots in the Soil 

All of the first efforts at control were directed toward .destroying 
the maggots as they existed in the soil. The recommendations found 
in the literature were followed but with slight success. These included 
the use of lime water, kerosene emulsion, hellebore, carbon bisulphide, 
etc., and to this list were added experiments with: Black Leaf, 40; in 
,atrength, from one part to 1 , 000 , and one part to 100 . , Sodium thip-: 
carbonate, whale oil soap, borax water, and experiments in which The 
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soil \VM.s srd-urai^Hi with soliitioiis of len.<l iysensit(y Pjiris .C!;ryeo and t-lic 

like. 

Two serie.s of ('X|)eriii,u‘nts won^ (i!iii)loy(u,l in t.lu^ :i,bove; ont^ with 
potted plaiitSj soil of whicdi (,H')nta.i luul ami ii,m)ilier iu whiith 

sli(‘X 3 s of potato covercHl wiili the majj^gois werc3 (3nil)(Hi(l(a! in pots of 
sawdust, thus maki'ii^ simple the ol)Scrvatio!is of eJTecd'.s of the 
ii'Uiterial used. The resiill-s in all of tlu\se eases eitliei’ failml t-o kill the 
maggots or injured the plants. 

It may be worthy of note iierc^ tliat Hart rc^ports that a solution of 
from onO“half to six per cent of ni(a)teen brought about premat-ure 
emergence to the Hies, tliereby destroying them. He, also stid'.es that 
the preparation repelled the larvm. His work wa.s with cu<;a,imher 
beds in a forcing house. The trouble hxuYr arose thi’ougli tlie use of 
comparatively fresh nianuro as a fertilizer. H(^ noted iu this comiem 
tion that when the manure was well rotted little or no injury followed. 

It is to be hoped that the work now l)eing done in various lalxnxm 
tories with nitrobenzine will lead to the discovery of soim^. satisfacjtory 
applications for killing underground insecjts. 


Destkoyincj the Anui/rs 

Many flies were killed by the use of the following na^ommencied by 
Sanders in Minnesota Insect Life”: 

One-sixth ounce of sodium arsenate dissolved in a gallon olTvater n.nd 
a pint of molasses. The flies preferred this mixture i-o coinbinations 
of it with stale beer and orange juice. The plants werc^ allowed to 
become dry and then the sweetened mixture wavS sprayexi over tlu^ni 
with a syringe. They fed upon it greedily. Howcwcw, ordinary 
conditions, complete control could not lav tvffectxMl for iln^ flies were 
not strongly attracted to it. 

We had hoped to try tlie para.dichlorol.)enzine so siaxingly iHsconi- 
mended a year 'ago, have l,>een unaldci t(,^ obtain it' eveti for r^x|K*ri- 
mental purposes. 

Natukal Enemies of Bciaka IduEs 

In two references in literature iliat have come to our atteiitiori, 
certain Sciara maggots have been, accused of parasitism, Mr. Peter 
Cameron 1875(3) declares them to 'be internal parasites of Bawfly 
larvse. He', states that the latter retain sufficient vitality to spin a 
'cocoon inside of which the fly larvae completes the destruction of 
their victims. ' Later, they quit the cocoon and change to pup© in the 
ground,. ' ' 

Much later than this, Sciara was credited, with, preying upon Hessifwi 
fiy piiparia, If these' cases are 'authentic,; it is a step beyond"' the 
usual scavenger tendency we havo so 'often observed. ' 
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However, Sciara maggots and adults are the hosts of a few forms. 
W. R, Thompson (19) gives an article ^‘Sur un diptere Parasite de ia 
larve d’uii iiiycetophilidiel^ He found some Bciara maggots infested 
with parasites which he argues must be larvae of a ^^Dexiid” or more 
probably of a ^‘Tachinid.” , 

In one series of experiments we had a number of threednch pots of 
geraniums containing some dried blood fertilizer which were being used 
as a trap pot in a place where the flies were abundant. One pot sat 
in the corner of the infested bed and here a small nymph of an assassin 
bug (Milyas) took its abode, with the result that during the nineteen 
days of its provsence there, it quite effectively kept the pot free from 
eggs. 

In our study of the development of the eggs, we were at one time 
troubled by the predatory tendencies of a small mite which unfortu- 
nately we did not preserve for identification. 

These same mites were seen to attack living flies, the wings of which 
held them captive to the moist glass. 

There is, however one parasite, a nematode, that most efficiently 
reduced my stock of flics to the vanishing point just recently. It 
works within the maggot and reaches maturity' there. Though the 
parasite occupies most of the space within the maggot, the latter is 
sometimes permitted to become an adult, minus, however, all traces 
of its organs of reproduction. Plate 41, figure 7, shows an adult female 
parasite. The life-history of this nematode and its effect upon the 
host will appear in another publication.^ 

SUMMABY 

The life-history of Sciara coprophila requires a period of from twenty- 
four to thirty-two days. ' The egg stage occupies six days, the maggot 
stage twelve to fourteen days, or' longer, the^p^^P^^ stage six days and 
the adults have lived under laboratory conditions about a week. The 
maggots, ^thougli omnivorous feeders, are injurious to potted plants 
through their feeding upon the roots and root hairs. 

, Soils that are moist and rich in manure or dried blood attract the 
the flies and lead to the laying of large numbers of eggs in these favored 
situations, the result being that plants growing in soils of this charac- 
ter are seriously .damaged. 

The maggots, though resistant to most insecticides, quite readily 
succumb to drying. Thus, by letting the soils dry out, occasionally, 
little trouble will be' experienced. ' Where a serious infestation occurs, 
a judiciou's drying out of the soils, use of dry sand on top of the' dirt, 
and trap pots of dried lilood and earth and sprouting grain used ,to 
attract egg-laying, will effectually control, the ,pest. ■■ ,The' maggotS; 

tSee also B«i (2) for others. , 
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and eggs in tlicso trap pots should be (l(\stroye<! about, e.vcry Iavo 
weeks by sul'Hiiergiiig in boiling water. 


BlHLIOtSUAlUlV 

Of tbe more imporfcaai (contributions to tlie biology of H('!n,ra: llios. (Tin* inany 
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Plate 41 

Figure 1. Dcnaie Seiara eoprophila. 

Figure 2. Female ovipositing showing the wings in nearly their normal position. 
Figure 3. Male ^Sciara copra pfdla. 

Figure 4. FJggs of Sciara eoprophila deposited in a crevice in the upper surface of a 
hit of potal;o tuber. 

Figure 5. Thes maggot of a, hove named fly. 

I'1gur(‘. (>. Pupa on surface of i>otatn showing the nature of its pupal chamber. 

Figure 7. Adult $ ueniatode with (‘gg capsule dissected from an infested maggot. 
Figure 8. Device for studying tlie food habits of the maggots. 

Figure 9. Flnlargcai view of pupa shown in Figure 6, to sliow the chamber of bits of 
foreign mattu’iaJ. tied together with silk fibres. 

Plate 42 

Figure. 1. Cleranium sli|) killed by the work of Sciara maggots. 

F'igure 2. (F^ranium |)lu.nts that owe their straggly appearance to the work of the 
maggots in the soil. 

Figure’ 3, (lose, view of lowca* port, ions of plant shown in Figure 1'. 

Figure 4. llegonia plant in a |')oorly drained vessel with a soil rich in manure. An 
i<lefd place to 1>r(,‘.(‘d Scuara. 

Flguri^ 5. (lorn roois riddled l)y the maggots. 

Figure 6. ( teranium plant and its curtailed root system. 


NOTES ON THE CONTROL. OF THE WHITE PINE WEEVIL 

By S. A, Gkaham 

Yearly the white pine weevil, Pissodes stroM Peck, takes its toll of 
young white pineKS and Norway spruces, land’ in recent years it has 
received considerable atte.ntion not only from entomologists, but from 
foresters and nurserymen as well. , A number of control Pleasures h'ave 
been. suggested, some of which are undoubtedly valuable under favor- 
able 'conditions, 

: ',I)uring' the pasiseason the writer has applied "different materials at 
various and', washes, to the young pines,, in an 
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elTort to IiihI a- cajiitrol for this f;)(\st i?i nurs(H‘ios. All'hoiiji;h ilic i-'xpcai- 
rneiits ncit (m a oaioiij*;!! sc;ti<v to l>o coia/lusi'vip still Uk'^ 

results ill soiiu^ r.a.si.NS wen' vc^ry 

Spraying in fon'st plantings is of (‘nurse (H'.onoiiiirthly iin|>ossi!)h\, 
but if an effcc'.tivi^ inatcvrial e.jui l'>e found ii^ should |n*ov(^ i.o hv. of l.he 
grcat(‘st Auiliie In <*oinniemaI nurs<H*i(‘S nj,id in ornauKU'itaJ pla.rilings. 

Approximately five liundrcd adult w(‘evils were fnMHl during the 
early spring in the plots treated in order that a, h(%‘i.vy i!ifest7itioi]']niglit 
he insured. 

The results of the experiments ai'c set forth in tlu? following tal'ilcu 


nXPKraMlONTH ON WhITIO PiNU Wl'iKVlI, 


Material 

Date of 
Application 

Midliod of 
Applieutioii 

St.ren|i;ih 

Injury 

O'recs 

Treabul 

'Frees 

Wecvlh't 

Kerosene emulsion — 

Apr. 2 ( 1 , tUlfl 

Painted 

1 to 8 

(’misideral)Ie 

10 

r> 

Creosote omnlBion 

Apr. 13 , I'.mi 

Sprayt^l 

1 (,(.» 2 

N'oiu^ 

10 

8 

Creosote 

Apr. 18 , 101(1 

Painte<l 

Flirts 

Badly injunnl 

10 

0 

Carbolineimi 

Apr. 18 , 10 in 

Paintetl 

Pure 

Cnnvih Htimted 

10 

0 

Creosote 

Apr. 18 . lOlli 

8 pray(!(* 

Pur(' 

Very slight 

10 

(t 

Carbolineum 

Aiir. 18 , lOin 

Spray<i(i 

Pur<i 

N(jne 

10 

0 

Soluble oulphur 

Apr. 2 ( 1 . 10 in 

Sprayed 

4 lbs. 100 gal. 

None 

10 

4 / 

lame sulphur 

Apr. 20 , lOin 

Sf)rayed 

1 to H 

None 

10 


Scalccidt! . . ' 

Apr, 26 , 10 in 

Sprayed 

1 to 25 

Non*' 

10 

K 

Powdered lead arsenate 

May n, loin 

SpraytHl 

8 lbs. 50 gal ' 

None 

10 

8 

Powdered lead arsenattf 

M{iy 0 , lOin 

Sprayed 

2 tbs. 50 gal. 

None. 

10 

' 2 

Paste lead arsenate. 

May ( 1 , 10 !(f 

Sprayed 

5 lbs. .50 gal ^ 

None 

10 

4 

Paste lead arsenate 

May n, 1010 

Sprayed 

10 lbs. r»() gal, 

None 

10 

2 

Calite 

May ( 1 , 10 in 

Sprayed 

1 to no i 

None 

10 

8 

Calite 

Ma> n, 101(1 

Si,)ruye<l 

2 (o 50 1 

None 

10 

8 

Oarbolie emulsloti 

Apr. 2 ( 1 , lOirt 

Sitrayed 

1 to 8 j 

Norn* 

10 

4 


(!liW(!K TuBWH 


Croup 

No. of Trees 

NH ! 


I 

80 

2 

n 


10 

4 

10 

5 

10 

1 



No, W(Hjv»lc(| 


K 

I'l 

r> 

4 


The check trees were scattered in groupH through tins stand and 
were infested as shown in the above table. 

From the above tables it is evident that none of the materials used 
proved effective with the exception of the creosote and the carbolineum. 
Lime-sulphur at scale strength, which has been recommended as a 
deterrent, in this trial at least, proved valueless. Neither was it 
found possible to poison the adult weevils with arsenicals, although 
very strong solutions were used. Since the pine weevil works only 
on the terminal shoots it is only necessary to apply the, spray or wash 
to that part of the, tree.- 
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lipfore eitlior cjirbolineiiin o** creosote, can be iiiireservcdl}^ recom*- 
mended more extended cxperhnoriLs will be nec.csstuy, for there seems 
to Ih^ soriK^ daiip:er of injury to the trees. The carbolineum showed less 
injury iluui the emomto. In no case did either material kill a shoot but 
th(^ of ilici trees injured was stunted or stopped altogether. 

hi addition to those sprays and washes tanglefoot was applied to 
forty trcics. The purpose was to determine whether the weevil flew 
to tlui terminal or crawled up the tree from the ground for feeding 
and oviposition in the spring. 

Two t)ands were placed around the stem of each tree, one just above 
the topmost whorl and one on the trunk just above the ground. It 
was thought that the weevils crawling up from the ground would 
liecome entangled in the lower bandj those alighting in the branches 
and cjompleting the journey to the terminal by crawling would be 
caught in the upper band, and only those which flew directly to the 
terminal shoot would escape. 

In order to insure a heavy infestation two hundred adult weevils 
were freed in the tanglefoot plot. The day following their introduc- 
tion a large proportion of these weevils were found collected below the 
loAvcr bands, but none were found on the terminal shoots, and none 
were found (iaught in the tanglefoot. Not a single time during the 
season was a weevil caught in any of the bands. 

Up to the fifteenth of June none of the trees treated with tanglefoot 
were infested. On the twenty-first of July, however, three weeviled 
shoots were found in the plot. It is possible that the tanglefoot became 
glassed and hard enough, during the cold rainy weather the latter part 
of June, to permit its being crossed by the weevils. 

Out of the thirty check trees in this plot eleven were weeviled. 

From these results it is safe to say that the three substances tangle- 
foot., creosote, and carbolineum deserve further trial on a larger scale. 

Furtlier- results from these and other experiments on weevil control 
now under way will be published later. 


NOTES ON THE TWETVE-SPOTTED CUCUMBER BEETLE 

By R. A. Skll 

. WILL THE TWELVE-PUNCTATA BECOME A FLOWER BEETLE? 

The Twelve-spotted Cucumber Beetle or 12-punctata {Diabmtiea 
dugdecim'^punctata Oliv.) is becoming more numerous in southern 
Texas. ' Four years ago comparatively few of these beetles could' be 
found about Houston' and these worked upon cane and" truck crops^ 
but this year they nan be found mo'st anywhere 'and they attack a great 
'number of Owing, to an ■ unusual 'p®^,i^d''bf^dry weather the 
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ciill'ivatixl (‘ro|)8 that il'KO" {)r('f(‘r were not plentiful the 10th 

of June rlii^ iKHJles \ver(‘ very insK.Ji in evidena^; working' upon 
cultivated llowens, ornamental .shrubs and oecasionaJly npoii trecvs .and 
vines. During April, May and th(^ first tcn^ days of June they winxi 
found on two luiiidrcd and eight, y plants — besides th<^, oihas whi<dt i,h(‘y 
coin rnoiily feed ii|)on: spinacd,!, kale, peas, eiKUirnber, hkJoii, (‘a,iit(tlo|)c\, 
pumpkin, licet, mustard, turnip, peanut, corn, eam^ and (aiffec-bc^'ui, 
they were noticed on peaches, plums and strawlierries and also on smdi 
plants as petunias, four-o’cloeks, narcissus, wisteria, sweet-peas, ja,nk 
beans, cataljia, morning glories, touch-me-nots, cape jasmine, and 
many otliers. While they sometimes gnawed tlie leaves of morning- 
glories, wild sweet potatoes, touch-me-nots and four-ohdoeks, th(\v 
seemed to prefer the pollen, the essential organs or the petals. 

To gain some idea of the range of their distribution on native plant, s 
at one particular time an extensive trip was made tliroiigli the woods 
and fields that were in the wild state or at least as free from cultivatial 
plants as possible. On April 28 they were found on wild plants as 
follows: Erigeron sp., Rudbeckia hirta^ CalhaTiolinum Astm- 

acejB, Medicago hispida, Alliimi Jiellerij Echinacea pallida^ IJmi/mnmtia 
^peciosa^ Ckenopodiuai alburn, Plantago arutata, DaMCiu ptmllm. Cor- 
nus stolo 7 iifera, Verhc^ia b^acteosa, Vida cracca, Lanianii mmropada, 
Ptelea mollu, Monarda fisiulosa, Erythrina herbaeea, Xanlhoxalu 
cornicidata, Apiacere sp., Verbena stricta, Smilax, Verbena fi(finnalis, 
LaurocerasuH cnrolhiiana, CarpinuH caroliniana. 

In most instances they were working upon the flowc^rs, usually tlie 
pollen. 

FEEumci Habits; Dffeotk of (Iuanginc; JAkh,) 

Some experiments in adapting them to different kinds «)f food were 
tried and in every case they w<n*e al>Ie to change from, an (’‘x<dt:isiv<^ fliiri, 
nf one kind of food to anotlun'' wiHioiif any more serious <‘onscx;jii<‘ne.('‘s 
than a loss of ai'ii'ietite for a few days. Heveral kinds of plaida they' 
would not (:5at, evem after a fast of eiglrt or ten clays. 

Whilothey will thrive on cacduis hlossoms the leaves of this pljmf, do 
not agree witl,i them. Under ordinary conditk'ms tiny will not (‘at 
cactus leaves but after twenty-eight 'beetles had been kej')t wiHioiit 
food for four days a supply of cactus leaves was given 'to them and 
they ate rather sparingly. In twenty-four hours eiglit of tlicmi were 
dead but the remaining' twenty lived sixteen days with no othe.r food, 
when two, more died. Some of 'them became quite lively on this ,dict 
and after twenty-two days' imprisonment began to copulate. ' 

It appears that the 12-punctata is not, as hardy , an insect .as ilie mwor. 
It is by no ' means 'as ready to eat anything that is convenient h^it it 
shows a decided ability to; meet' conditions of shortage 'in a pariiemkr 
.kind of, food. , " ' , , 



Decernl:>er, ^li)| 


«ELL: DIABKOTICA I2-PUNCTATA 


553 


HKi.KUNAT.wa, How They Hp,end The Wintku 

PrcTiiriiiia-ry iiivc^siigatioTiH scorn to iiulioatc that not uiuoh is dofi- 
known as to how the 1 2-punei(iia sixaids the winter. A large 
;p;irt of the observations .made upon ttie hil)erriation of this insect con- 
sists of i'ldercvnces drawn from the b<‘Jiavior of allied s] 3 eeies that have 
l)ee.n c'*a,refiilly studied in .many localities })ut such analogies cannot 
alwiiys be relied upon, to hold even with a very closely allied species. 
It is |)robable that the way of spending tlie winter foi* this beetle 
dc'pends upon many conditions as: duration and intensity of cold 
W(‘Mtljer, raiiifali and sunshine and the prevalence of food plants. 
Afr. ,F. H. tdiitteiiden of the U. vS. Department of Agriculture is col- 
l(‘c,ting data from several localities concerning the habits and life- 
iustory of the? I :J-pu'nctaia, If this method is pursued for a few years 
tlie exac.t effe<T of the various factors that control hibernation can be 
asc(n*tained. 

With Mr. George Findlay Simmons of Rice Institute the writer 
iindertook to observe tiie hibernating of a number of ,/,?-/> a In 
Hie euifly part of December when the beetles became scarce it seemed 
that tliey would soon hibernate. The great storm of the preceding 
August had dcsstroyed mOvSt of the foliage, and the leaves, grown after 
that, were too tender to stand the frost, hence the woods were much 
inoix:^ barnm than usual. The last wild plant tliat they really worked 
on was tlie coffee bean. {Daubentonia Ion gif alia) and throughout the 
entire winter if a coffee bean plant could be found, in some sheltered 
spot in the woods, it wopld be tenanted by one or more of these Ijcetles 
and soi,ue fresh gnawed notches along the edges of the leaf would show 
wliere tlie insect had worked. -At first the Iielti.Hl cucimiber beetle 
(IHabrofdca baMeaia) could be found with the 12-pivnciafa Init these 
disa-ppeared about Decemlicr 15. 

''Die D(-^}>artniont of Biology of Rice Institute lias (‘-onstriieted an 
ouf-door vivarium with a portion enclosed only 'by wire screen.' In 
tliis enciosuris where the conditions were essentially tlie same as outr_ 
doors, tliirty-two beetles were installed. First- they were supplied 
from time to time with fresh leaves but as they showed no disposition 
to iiiliernate tlie supply was not renewed. They wmre active at all 
times. On dull days a beetle would take a position on a twig with its 
thorax drawn forward as though at w^as about ready to raise its wing 
novers, and draw its forelegs slightly above its body with the antenn® 
either forward 'or twitching slightly. While it might hold tins position, 
for hours it was by no means asleep, ■ The position of this beetle when 
asleep' is that 'of repose — the abdomen is relaxed, the wing covers care- 
fully dratvn together/and the, legs firmly planted against' the resting twig* 

''.'This position ^ seemed to .indicate a response, to some , instinot^, for 
hibernMion.and' was carefully watched for several weeks but, they' „did 
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not liibc'roaJA''. TI'h* insocts did not apjxnir to Ih^ os|KU'*iMl!y pliiiup tmd 
IiCMvy I)ut tiioy sio doul)t possi^Srtod so.nu^ forni of bd/ty or (a'uai!:y pro- 
ducing tissiio .‘IS sliown by experiiiHuiits <,fia.t w(U’o iruulo. Dr. IM'iixIcvy 
siiggosteil ilm.t du;‘n‘ niiglit Ih^ sucii ina4,<nic‘il storod in tlu' !)o(lic\s of 
the insects whieli in a. measure would obviate tlu^ neca^ssity bjr I'libm*” 
iiatii'ig iindcrr ccH'tain <a')uditions. 


Storfid Up EnioucjIv 


It has bcHUi noted by several observers that thc^sf^ beetlrrs (‘jinnot e.ois- 
tiniie on wing for any great length of time? and tliat if tliey arc* ofdiged 
to turn oftenn a.s in trying to escape from a roonij tiny soon faligiie. 

Five }')ecti(^s tlu‘it wwo captur<Hl the day iieforc on spinaeli were 
tiifiKMl loose in a room 36 x GO and la^pt on wing until thepv c'oiiid not, 
be stitnulattai to take to wing. Feather dusters, horns, st|ua/wk<ns a.nd 
lifters wer(.^ 'tried as a means of keeping tiicin on. wing Imt lint fnost 
sati>sfacto:ry results were obtained from tlic use of a small Inind Ix^llows. 
A piece of cloth saturated in camphor was tied oven the noz/ilcn A 
beetle wjis considered fatigued when, this appliance faiicai to ina.kc^ it lly. 
One of the males was fatigued in cloven minutes and tlu^ other one in 
sixteen minutes while it took twenty-two miruitcis tofatiguc^ o'ln^. femaha 
twenty-six minutes for another and thirty-two ininiites for lasf;. 

On another test umku' siiniliar conditions (Nov(rml)(U' 6) with five 
females, theyy wcu''e fatigued with an average time of twcMity-lAVo min- 
utes, These were fed on spinach three days and tium fa-t-igued in tin 
average time of twenty-six minutes. After a fast of iivn days they 
wore abk'.' to stay on wing twenty-cdglit minuirOs. 

I)e(anni)er 17 five maic^s were fatigued with an average of sixiei'^ii. 
minutes, l,)ut one* of them was fatigued in eight niiniib's wldle if’ t.ook 
twenty-four minute's to fatigia^ anotluir oian ' 

I)eeem!)er 19 fivt^ fcnuales tliat. had beem without foodlor alamt t:W<) 
weeks \v(u*e fatigiKaJ in thirty-two iriinutc^s. 

As tlaav semned to a. ste^ady gain in ability to' koc^p on wing a;fbrr 
‘fasting, rcaiords wevre^ ko|;)t to show liow long they had fasted with tlieir 
average time,' Idas was known as Lot ,L A fresl'i lot^ of. five wjib 
brougiit in from a turnip patch December 20. This was Ivnown as 
Lot 2. ' , 

, lX)T 1 


r 19 

•1 

32 Tain. 

after fasting 14 <layH. 

20 

(t 

li 

30 

a 

ti 

it 

15 

“ 

'' ' 21 ' ' 

'/i 

i( 

34 

tt 

it 

it 

15 

ti 

' ' 22 

(C 

(( 

31 

it 

a 

it 

17 

it 

24 

(i 

(( 

34 

it 

a 

a 

Ml 

it 

: . 25 ' " 

<< 


38 

it 

fi 

it 

21 


;-:'27 

et 

, ' n '■ 

33 

tt' • 

if 

' tl 

23^ 

' tt 

v:\28v. 


, ■ 'V« : 

■3S' 

.'m 

,'n 

« 

■ :24 , 

' # i . 

29''''-' 


U'. 

■.86:, 



.e. 

'M ' 





.■m 


CvV ' 

, 4i ' ; 

; ;25' 

■/«: ..'■' 



Deceiiiber, ’l(V| 


1 

«■> 


DTABROTICA I2-PUNCTAT7V 


555 


Ja;ii. 


Dec. 


Jan. 


Fal.igued in :->7 niin. after fasting 28 days. 


84 

80 

87 
iJO 

88 
40 


29 

32 

33 

34 

35 

36 


9 


(1 

39 

(( 

it 

it 

37 

ii 

10 

ct 

(( 

38 

a 

<c 

ii 

38 

Cl 

II 

u 

il 

41 

it 

tl 

u 

39 

ii 

12 

cc 

a 

39 

it 

cc 

ii 

40 

il 

13 

ie 

a 

42 

cc 

Cl 

ii 

41 

il 

14 


a 

30 


u 

a 

42 

a 

15 

a 

{{ 

42 

a 

il 

a 

43 

cc 



Lot 2 






26 

Fatigued 

in 

24 min. 

after fasting 

6 days, 

27 

{*• 


22 

a 

( 1 ; 

it 

7 

Cl 

28 

il 

{( 

26 

(1 

li 

it 

S 

ii 

20 

(( 

{( 

20 

it 

il 

it 

9 

ti 

30 

i( 

a 

23 

(< 

a 

tt 

10 

ii 

31 

(C 

u 

22 

C( 

li 

a 

11 

a 

1 

(( 

<( 

24 

iC 

il 

it 

12 

a 

3 

i( 

a 

2t) 

£C 

a 

it 

14 

a 

4 

il 

il 

25 

li 

tt 

it 

15 

ti 

5 

' a 

il 

27 

it 

It 

ii 

16 

a 

6 

a 

iC 

23 

it 

cc 

it 

17 

u 

7 

n 

a 

26 

it 

tt 

it 

18 

Ci 

8 

i( 

it 

26 

tt 

il 

tt 

19 

a 

0 

£C 

it 

28 

It 

it 

tt 

20 

tc 

11 

tc 

a 

30 

It 

tc 

tt 

22 

it 

12 

a 

tt 

26 

it 

tt 

tc 

23 

it 

13 

(i 

it 

24 

ii 

(1 

tt 

24 

it 

14 

(i 

tt 

26 

a 

tt 

it 

25 

it 

15 

a 

it 

31 

it 

tt 

it 

26 

it 

16 

a 

li 

33 

tt 

tt 

f( 

27 

it 

18 

a 

it 

35 

a 

it 

);< 

29 

it 


III general tcrmis there is a gain in endnrance corresponding to 
the time of fasting. One of the beetles in Lot 2 died January 18. 
January I 25 five females were taken from a cage containing about sixty 
beetles whicii had ^been kept since November with plenty of food, 
W’tiile tliey afipeared lively, they were fatigued in fourteen minutes. 
They were tried on different days but some one of them would usually 
give out in six or eight minutes. After a fast of fourteen days their 
average, was eighteen minutes and after sixteen days they were fatigued 
in twelve minutes. Under th’e 'Conditions it seems Iiardly probable' 
thattihey had become accustomed to confinement. Would it not seem 
that 'nervousness., at tending the unusual conditions of confinement had 
''interfered: with ''their, life’ processes;' and, prevented the usual storage mf 
'V, energy,: producing/' ' 'Within' limits it seems 'that;,, 'the' longer 
', they,' ;faat',: the ig'reater'. ,18','; their' .'powe'r ;pf;. endurance,! Do they prepare 
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io(\‘ilil.ies wiuMi^ U,H.\v do noii no(‘ci to hibcioiiil^c^? Ia it possil Mia.t this 
ina.teriai hoYOinos irsoro o.Viuhthlo for tro/iiistoissioo into (0]ori»;y ,‘i,k tiio 
for 'ilH^Mi to iK‘<^Tii 0, S('Mr<*li for food o.ppronxdHss? i'liM's c^xcmt/iso 
teiui to iiK'iko tlio food iriatorinJ n-vjiilohlo? 'rii(‘y <*oii!<l not, Ih^. kojd,. 
siir'YcsHfiilly ill a, i-oo small for i.hom to fly a, bout, 

Wliilo obsorvatioiss wore iiof, inado so its to fonii a. dcdiriito (ariioliisioiy 
it appeared iliat ttiose ii,:is<a,its <a.>uld (ai<iii:rc a fast niii(d! loipi^'c^r when 
exercised even in this viohnit iniuiner than whon conlincul in ti reason- 
al)iy warm room. It is certain that tl'ie lK‘(‘tles that wen* exerc.iscu! to 
fadigue almost every day without food W(Tc mucdi mun:^ lividy than 
thos(» kc^pt in cages wii-ii plenty to (ait. 

Field IIahits 

On the 18th of July an exjxwinumt wa.s Ix'gun with olijca*!- of 
stud^dng tlieir habits of distributing thei:ns(dv(,‘s ovavr tin; fields. 1dm 
comitry around Oorpus Cthristi., Texas, liad beam,' without rain "for 
foiirterm months until the first part of July when,! showru’s, inore^ (,>r lc\ss 
localj began falling, lliese showers (,*ontinu(Ml until t-heu’e wa.s so mmrh, 
rain tliat fanners could not keep the w(‘eds out of flu,' fields. 
was an area'of six counties in which it seemed fkat V(u,’y few betd.les 
had spent the winter, henc'e all or nearly all that wc'rt'' present.' harl la.t(dy 
coiiK^ in from the irrigated distrid.s of the low(,'r llio (traruh^ valkvy. 

One hmidrcd and vsixty-seven Ixmtles we, in inarkiHl lev p:iint.h,ig tlutir 
wii',ig (‘.overs wit-li a dash of India, ink. I1u', nc'xt (la.y but three' of thca'ii 
could be found. Four ImiKlred and twenty-four bc'dlc'S imirki'd in 
like irianiier disappeared so comphdc'ly that o,nly five <‘ould 1k^ found 
the next day. One (‘Viming thirty IxxdJes werc^ locad-ed on I'Janis 
wliere tliey wcjrc^ sixmding tlu^ nigld. but, noiu? of ilumi retunu'd to ilu'ir 
res|)ective' plants the nexf» nigiit, Sevt'ral of.lu'r (vx'|)erinH''nf.s w(‘r(^ 
tried with sin,iilia:r ri'sults. ..It appeaws tluit a,l< this st'asors, under smdi 
eonditioi':is f.he t,)(H,rtI(xs are nof. i,u.tluo'n,ced hy a- “homing inst,irud/’ or 
ev<m a loc,aiiity i'nsti'i'ict. 0,n .August 2 sonu^ yout'ig larvae W('ua‘ fninu.k 


THE PRIVET MITE IN THE SOUTH 
By IS. .A,. MeGiinaoE, Bureau of Mnlanwhify 

Inteo,du(jtion 

In connection with the observations at Batestnirg, 8. (,k, durrng the 
past 'five seasons on, the common red' spider, 1 .liave had co,ri, 3 i(:lc'ral)le 
.opportunity /to ; study'', the little known privet ini.te (Tentdpalpus 
'MoculatudW.(iG(^)'y Concerning its origin little seems 'to be known, 
but since all our records of the occurrence of.'the' s,P'ecieS' have been from 
the seven soiitlieastcuii states— North\Caroliha'to',Iw)m^^ iiicliisive-*- 

1 'rt, Would appf^ar that the privet is confined mainly to, '4ife (TO ; 
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CMAKA<ji’Ea OF Attack 

The speches is not, entirely confined to privet (lAgiistnivi spp.) 
hedges n, iintrloM;! prc^ieren-icn sereins to b<‘ exliibitc^d for tin's host. 
A rcH'iiarloTbly Ingli perceningi? of privet hedges are infested and the 
rcvsiillitig (lainage is often very noticeable. Unlike many other pcstSj 
the p!*ivet gains impetus with the ap]:)roa.ch of fall and the heaviest 
infrvstjitioiis usually occur in September and October in the South, 

The feeding takes place on tlie under surfa.co of the leaves whore re™ 
pi'oduction continues until often the leaves are entirely over-run and 
swarming with the mites in all stages. No marked discoloration is 
dis<‘erMibh‘., as is the case with the common red spider, but a yellow- 
ing or fading of the infested leaves is usually noticeable. The heavy 
drainiiig of the vital juices of the leaves through the many feeding 
pimctures causes a marked weakening of the foliage. This, perhaps 
togcd:her with, certain toxins introduced by the moiithparts, results 
finally in the shedding of many leaves until, in severe infestations, the 
plants be(*,oine entirely defoliated (see PL 43, fig. 1). 

One season^s chvfoliation rarely rc^sults in the death of ])rivet bushes. 
A s(',eond c-rop of leaves is soon developed. Owing, however, to the 
proximity of the biislies, in the case of hedges, this new foliage gener- 
ally becomes readily reinfested. Upon the. destruction of the secondary 
foliage tlie vitality of the, l)ush bc'.comcs greatly reduced so that either 
dcatl'i or g,reat weak,ness follows. Often the attack' centers acutely 
upon a single bush with the result that it finally succumbs leaving a 
gap (see PL 43, fig. 2) in the hedge which is not easily repaired. 

Food Plants 

Although by far the commoiK\st host of this pest appeal's to be priv(3t 
i Li(j uAnmi (innireimi and othei' species), wo have records of its occur- 
rc''n(v^ on Humex acefmvUaj 0.xub’>s* .sfrfchi-, garden mint {Menthxi Bpiada)^ 
sira/wbi'r,ry, 'Ih,.)Ston ivy, goldeu-rod (8ol/ula(p sp.), the palm, Phmnix 
huviilis and on oraiig'c and lemon. DoubtlcBs this host Jist is by no 
means ca,),rn|:)i(3te, a,nd the diverse nature of the al)ove species in(,licates 
t'hat tile |)riv(3t mite is to some extent a general feeder. 

• Description 

F'KMALE— Body crimson, with two rathei* well-defined eye-like spots on cephalo- 
thorax. Widest at posterior corners of cepliaiothorax, 'two-thirds as wide as long. 
The ccphalo thorax is narrowed considerably anteriorly, and' the abdon'ien tapers to 
a ronnded tip. The body is armed with a pair of weak spines on the anterior body 
margin medially, similar spines immediately before and behind, the cmarginate 
eyes, six at the posterior tip of the abdomen,, and a few along the body margin, and 
scattered "Ones Alorsally. The cephalo thorax is hardly half as long as broad, with 
the n.nic.cior margin yonvexp the 'palpi greatly resembles the Tetmnychm type, the, 
pcuultimati^ joint, bears a strong claw,, and the terminal jpint (thumb), bears a ^‘finger.” 
The legs are relatively stout,' crenulatedj forelegs m length thi*ee-quar',fcers 'thewldth' 
of cephalothorax; four anterior tarsi blood-red' in life; all legs bearing, sworaflatet^ 
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c*,l'iarAter of tho four aiitorior wUh a la.iuo,ll;Mo fjair pUmnl dorws.lly; l-ho U\ri4 wii.li 
wsvorai k*riuiiiiil :i|’>fH‘?Hhi!u:i\s ti pair of r.loH(‘!.v iippn‘s.sed olaAVS* ii vary loni? 

biisiliy and tho four rapilaic hairs, so f.ro(|ii('‘iit.!y mon in 7V/nm,//r/n/.s'. 

Lciigili, Cl.2dr> film.; wicilb (liiiid margin of rf.iphaioihornx^ fhl/lU mm. 

M!ALE.—'"'riio mstio is (hHikloflly smaller Iban Uie ftmmJn, ami t,Iie aJaloimm is si;id» 
deiiiy cioiist.rieifxl h(‘himl ilm <x:5pha.loihora,x and detadialiy morr* a,f foiiiiuJx^ tJiaii ifl 
tfio case widi tlie femah.a Tia^ of Mio male are :r<‘1a{ivoly loiigcuy (H)lorle.ss, and 
tke hairs and brisiles aix^ moix^ <;ons|>ieu<*us. 


Lifm-Hlstohy 


The egg h thickly elliptical in linear oiiilinc^s, arnl 

iiieasiircH ,09h iinn. !)y .OG? iniii. It h hlootl red in <‘c>lor frotn the- 
first. The c^ggs ai*e vrsiuilly deposited with the long a-xis pcM^peiidieiilar 
to the leaf. An effort is inad(^ by tlie female to ch^.posii' tin' ('ggs in a 
depression or abrasion of some. kind. These falling, nhe deposits 
them in old molted skins (see fig\ 38c) or in thogrcK.)Vc l)y thesic:te of 
the mid vci,n. Wlieii oviposition is taking pla,ce fttjely tlie eggs -often 
become (jlosely, pack(.H;l (like those of Coccincllids), often (a),m|)risiiig 
clusters ' of ' several hundred. It aippears from our limited lire-caling 
•experiments that ilie fc,male deposits usually about twenty (‘-ggs. 




Pig. ZB, a, Drawing skewing outHae aad color patera of thkitonytuph of fmmimh 
pm Uadi^htm MeG.; b. Maimer ol hfttcMng of egg of Umulahin MrCb 

X 130; c. Kggs of fmuifdfm MomMid M'dCl. on privet W., Two am 
side^ one ii on oae egg' tp tte maltot »kla of a ayinple 

X 130; 4, of of; ,, v ' i' ' 





1 . i)a,iruiji;o io privet hedge by the privet mite {Teriidpalpm hioculatus 
M(!G0. Por(/ion.s of hedge betwcMm A mid B have been alrnowt entirely defoliated. 


Fig. 2* Pliotograph of privet hedge sliowing dead bush which was killed by re- 
fieatcd iit.tacks of ilie privet mite {Temiipalpm bioculatm McG.), 
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lN<R’l,B.Vri<)N 

DoiibiicNss, :is is ilio <%‘»so willi ('J'U‘ connuon red Bpidcr, the diiratioa 
of the iiHiibalfHiti period va.ri(‘s willi llu^ eiimalic conditions. We 
find llhTi ihc' oi lliis ixTiod <lurin.c!; hot weather is about eight 

(laws at IJaioshurg, S, C, 


'ItACLK -L Dd'hation of the Eog PKRIOn 


J'Vried 

June 10 U) 27 . . . , 
2-1 1:0 July I 
Juiu' IS io 27 , 
A venire. . . . . 


Duration (days) 
S 


9 

8 


Lak^a 

In Intlcliiiig i.licj eggs rupture tran.sv(u\sely near the anterior end. 
'‘The larva- k'av('‘S tin? egg luaid first/, The lid of the egg often remains 
ati-a-e.lied as a cap (siHi fig. »i86). In th,e one (jasc^ witncsse<l the liatching 
re{|iiired oven* 'thirty minutes. The larva is (>lt'gged; the body color 
is a. liriglit (vrimson wlKU'cas tlu^U^gs are nearly colorless. The jiTBt 
fiatcjlieil la-rva is JVH^Vlile and travels very slowly. The six posterior' 
spines a-rc^ mueli more conspicmous.in the larval tl'ian in the later stages; 
they are more lamellate and are. distinctly serrate. ' Table II presents 
the (.la'ta ,for fou.r re.arcal larva). 

, T,abl'e 1 ,L Dueation ojf the Lah?al Fkexob , 


Period' Duration, (days) 

June 27 ^ to »li;iiy 1 , 4 

Juno 29 to July J ■ , 4 ' ; 

June, 29 U> July '4 . , . . '6 

Jinie 27 'to July J . . . ' . . . 6 . 

.A'veragcs . . ... . , . '4.7 


;The inoltv of the liirva., its. for 'all other, Stagesj takes place through a 
transverse r'upture at’ t,he 'Si,iture, between , the .cephalothorax' and ab- 
c:loi:i'ie,ii'.>''''C|iiite similar t'i,» that of the red spiders. In molting the in* 
divi<lmd often crawls inside a shed skin of an older stage, and it is 
customary to see iwo or three shed skins telescoped one inside the 
other. 

FnOTO^^TMFE 

As i« commonly the case with mites/ the molt to the primary nymph 
results in an added pair of legs-r-making eight in all The feeding 
protemymph qpickly gaw h that of the larva and becomes 

of a spimowhai ''#aiijfenr 
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TaI-SL'I'I I.IL DuiiATfON ok THF PliOTONYMPHAL PlOaO’!) 

Period Duraiioo uloyF) 

July ‘2 i'O July 7 o 

July I July 0 'I 

AvoniKo 4.5 


,I')i'U,!TO'NA:i\u*n 

Followiiyii: tho nioUio.!*; of th(^ protoiyymplij Avhiuh in ('vcoy rcs|)noi 
is quite like tluit of the larv.nl molt, the appeartuie.e of 'tln^ <lou.to!iyTi;ip!i 
(.Fig. 38, a) is very much, like that of the ea/rliest nyiiipl,i‘i,l strige. It 
differs only in the in(*reased siz(o the slightly <lee|)ene(! c*oloi*, iwid I'lie 
greater redin*t!on in size of i!'i(‘ spinous tipp<n,idages. Tuj'he 1 V prc^sents 
the results of the two brcul d(uitonyrapl.is. 


1\-V]5,LK IV. DUIIATTON OF TUF 'DeUTON YMIUI A,I. PeHIO'!) 


Period 


July 1 i.o July 5 
July 1 to July 5 
Avcrag(' . . . 


Duration ((ia.ys) 

-I 

....... •! 

.| 


OuNURA/riONS 


From the forc^going it will be scam thad the developnumt of a genera* 
tion of privet miters takes pla(‘e about a,s follows: ■ 


Days 


Incul)atiou p(,‘r:iod 8 

Larval rjericul \1 . 7 

First nyui}.)bal period '1,5 

Becond nyn:i|')luil pc'riod ' . . . . ‘1 

2?! 2 


A generation in Humriua* Urneq thend’ore, r(a|ui?'i‘H nhout. ttirec,^ 
weeks for (ann'pleti<H! in Die laditmlc’s of Ihiicisburg, S. C f. ,It seemus 
prol)al)ie tluit in 8oulli (danslina. tlierc,!; arc*, six err sewem gencaaii,hms in 
the courses of ii season. Fids has not f>ee-,n d(,:d'inil.<dy det'caanined, 
however. 

■ itoNmiiivrry 

The , rearing of TenmpalpiiH was Ixwet wi<:..h sfwcn’al difficulticjs sucdi 
as^ predators, humidity control, rai,n, (dxa Although an effort was madc,^ 
to simulate natural conditions, entires sutH'*.ess was not ati,ai,nc‘(l. In 
spitO' of this we believe that the.' e.onditions 8urroun(,!ing oiiiy experi- 
ments were not sufficiently inimical to greatly iniiuciK3c the "results. 
Of our 'four experimental females the individual longest under observa- 
tion lived 17 days within the isolation cell and deposited in that tir,ni€3 18 
eggs: the next longest record was 14 days in wliich time IS eggs were 
deposited.' ' . ' ' - ' " ' • ■ : ^ 
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liMFOimin ( )o<:r;H,iiF.N(iEs 

Ciiy, ]'1.i-. !f).iu!y ('■(> privc'l,., W. W, Yolliers. 

OIjuhIo, I'Imu tl<Mnlin,t(Ml in thn fall and spring 

i)f ill Hi. W. W, Ycd.Ii(‘rs. 

C di:irlc\sian, S. ( Mnc^h damage to privet in 11)13. W. W. Yothers. 

Au!)urn, Ahi. Much (!(‘, foliation n,u<i damage to privet hedges. Dr. 
W. lA Hinds. 

Agrieiiliurai CA,)lleg(^, Miss, (hmsideral'de destruction to privet 
hiaigi's on {.lu‘ campus a.nd at otlua* points in Mississippi. E. W. 
ira.nKvl. 

Ihiton Rougc^*, La. Di'foliation of privet. E. K. Tucker. 

Ihitc^shurg, H. (1 thaMpum tiy inflicts severe damage to privet 
!Kaig<‘s. Author. 

(lONTltOlj 

He,v<‘ral inse(;ticirl{'\s Imve beevn iestial agafjist. tliis species. Lime 
sul|)!iur ga,ve pra.ct4callyc(>mplet(‘. mortality. Following arc the results 
of f-he test. 


Hprays Mortality 

Mulpiiur {I'hoinsea Oiicin. (lo.) . * 99% 

PofasHima sulphid. 90% 

Ni<‘otinc Kul}>ha,ti^ Less thaa f>% 


SOME EFFECTS OF FREEZING ARSENATE OF LEAD PASTES 

(/h'cffw/mrrr// Paper) 

Hv li. Aoamh Dimaiiot, Departwent of (-hem'lMry, Oreyoft Ayru'Hliiiral College, 

ComilJi'e 


iN'r'HonmrroK'Y 

Frtmi thne to fime irupiiries have heem rca^eived at the Oregon 
I'ixperiment Shtiion relaf,4V<* f-o the use of amemltc^ of lead pastes which' 
have froranr during td:ie winter monttis, .Fruit-growers Have 

ot)Herved in (*cn*tain instances' tluit the apf)earanee of, the pastes after 
frcH,:*j^,iTig w'as cliff cuamt from the unfrozem material and soine^rnen have 
even insistc,^d tJritdi thcA inHe<3ticidal value of the sf}ray had been impaired 
i)y frc^cw.ing. ^ ^ " 

,M'aiiufa<3tiirers of some of the, eommereial pastes advise that all 
froz^en riiaterials bo shipped l)ack to 'the factory or , thrown away;,' 
w'lrile others maintain that free^^ing h,as no' effect on their product* ' ' 
Tlim^siimo' c:|uestioir was brought 'to The , writer’s' attention' while' 
teaching thetdicnnistry 'of,inB 0 cticides-to'a olavss.of agricultural students* 
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Olio stiitieni nioiniiiiaod a fironsiuoni fruli-^'niwiir \v:is fciri'od 
io roiiini sc'Yorn! hiifnlnMl poniais o)f :irs«‘iia.ic‘ pa,slo |.o tlio no‘Uiiifac‘tiin‘10 
aiui i(» waos o!>s(a’Vt‘(l that tii(‘ froy.an pa^sl'O wa.s iinioh iiion^ i!i:i\*iiiu!ar 
ilia/ii i'ho ori 5 i;i]i:ii nia.t(‘na.l. 

li:i iaJkiiiJj; (.hc' <pi<‘siioii over with Mr. A. L. hov<'tt, Sia.tioii 
niologisfi, it was a..^,re<al tl.ia.t a^ auiobor of h'iOa's shoiihl Ih‘ written to 
proiiiiiieiit <ait<iiiiolo|i:ists aiK'l inaruifaotanaAs, asking- tlioin i.os!-a.t(‘ if in 
their opinion the aa'seiiaJiOS of Icaul were tnaruna,! l)>' freeyiiiii;. JS’iiieirHni, 
let.tcrs wc'ix^ reeeivi'd in answer to the incpiir}-. of iJic^se men i'l2 

per eeiit) took the stand ttuit free^iiiig iuu! no ('‘thah:, on l:he (‘hicacauiy 
of tl'io arsena.t(^ sprays. Six vSiKanaiists (Ikl.t) per <‘{‘ivt) stadcai tliaJ. (Jicrrc^ 
was no doubt in their ipinds a,.s to tlie ha-nnful (‘ffei^ts ol)taii.ua;l aaid 
under no condilfions should ihe froycui a.rscniat<\s he used. hivi' 
Avritcrs (21), 3 })er e,e:nt) were (fittuu* doubtful or coid Vssed "to no deiinite 
knowledge regarding the cpiestion. 

' Mr. Richardson of the New Jersey !LK|')erinient Sia.tic;m statcal that 
M'r. (A S. Catheart, Station' (diemist, 

obtained a sa/mplc of frozen arsenate of lend an<l niach^ a, eaiH'hi! aiialyMiH of it. He 
was unable to discern any change in t.lie atnouni of arsenic, oxitk^, water soluble ar- 
senic, etc., in tliis siunpli^ and came to ib(^ conclusion that frei^ziug <!id not- in a.ny way 
alter the chemical composti.ion of the inattjriaL 

W. E. Britton, State Entomologist for Conruu'itie.uh, j>rcxs(uite(l the 
following staterneni, : 

We know tliat it must fre(‘Z(‘, and we liave nevcu' hesitat-cHi uh<i it in om* work Hie 
following season. Sometina^s Hk^ luechaiiical coiKiitioii is I'kaugiul soinewhat, Init 
this comes more from drying than from freezing. If i( heemnes (by, as you know, it 
is apt to lie lum|)y, and it is !iar<l work <.o again pul\u‘ri/(' it-, so that- it ■will remain in 
susiiension or ho (.hat the parti(h‘8 will he fimAy <livi< led. 

A prominent inaniifaoturer wrote? as folhiws: 

As you know, arsenate of lead in the form t.hat ours is in, known .uH tiie tjyalrogcm,'^’' 
is a very tiglit combination, and a V(*ry slable eompound, W<‘ h?ive miijoriiuenitai a, 
number of' times in frcar/aiig our mat.erial, n.tHl then mixing it. witli wfi.l(»r, for suspen- 
sion tests. ' Also, freezing it, and tlnm drying it out., so that, it was water-free, and 
breaking it up. In all our experiimmts w<i have mwm* been abh? to alter the filiysica! 
and meclianical values of our arsiaiate of UmuI pasl.t! thmugh freezing. ' It. ia'wu*r brokC' 
down in any way, causing an injurious elTecjt on foliage. 

In support of the harnilesaness of using frozen arsetiate the manager 
and entomologist for another chemical manufacturing house states : 

So far as I have seen, practically all brands of lead paste of rcfioiit ituuinfacluro 
lose nothing in efficiency on being frozen. With soint4 brands the solid matter has a 
tendency to settle more hard in the bottom of the container and ooiiaiupttnlly is more 
difficult to get into proper suspension after freezing,- but 1 have purijowily nuuic sttv- 
©ral tests on rather oxteusivo areas and in every case tho rcsulte in worm c-ontrol won- 
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jiisl aw ,u;aoil wil ii ( lu- IcihI !iw with (,1 h‘ smiik' bi'and ol’ li'a,d lioroi-o freoKing, the 

(iiil,\ iihji’clioii Iwiiig fhi^ sliglit, (•x)ra work iicciIimI in gei.IJng tlio piinte properly 

with W'.'ilrr. 

nNS(\*ir«‘h ior n. <*oniinerc:iuI lious(^ aJHO supported 

Uiis virw :is shown in |Jh‘ following' letter: 

\Vi‘ hrivr tou!s<l iitJii il the Iroj'.c^n nrsmuiU* of is allowed to siand iu a warm 
(‘lioijidt so thnl it eon thaw out, tlua'e is app.-iimdly tio differeiKje in the form of 
paste ;trs('niit<‘ load. It is Ijanty possible that the physieal condition of this frozen 
l(‘nd when thawed is not. <|tiit,e as sjnooth as wlaai originally made, but this is very 
ban! to state antlient i<‘a!ly as tlje difieretici^ is so awfully small. We have had a 
c’orisidej’able mmilHa’ ol samples of arsmiaie l(‘ad analyzed after they have been 
froze!! and tliaived old arid there is no imhtadion whatever that the soluble arsenic 
has im‘r<‘as(n| frorsj tfie origiita! amount ilavl, was iu it when mainifaciurcd. As the 
sohibh' urse!ii(; is tfa^ biggest indii-ation as to the clumg<‘s that miglrt take pla(xp we 
think wf' a O'* [jcrfeetly safe i!i .'^itsiting tliat no elaanical change lias t;aken place; 

hiu* inaiiufatd urcu* sayH: 

Our invcwtigal ions iraliraite tliat the chcmnh^al prop(n‘th*s of arseiia,ie of lead are not 
allV‘cted in asiy way t»y fiaa^zing, lint, tlie pliysical properti(>s are to the extent that it 
usfialiy (aitist'S moisture* se|>a.ra,iion, and it. sonietimes causc.vs iln^ iwtd.erial to becsorae 
granular and e<Ka.rs(‘ aini because of this tliert^ may be troubk? ],>y (dogging the nozzles. 
However, if tliis frozam materinl eait l;)e worked up into a good, smooth paste, «and It 
(»an b(‘ if th<^ growao' is willing to go to the troulde to do so- by the slow addition of 
\vat(*r and using a good paddh*, it will be in entirely good (‘.ondition i.o use. 

Ill opi'ioHitic'ui io this view M'r. L. Hasernaii of the MiBSouri Station 
writ ok: 

I’hls I do iuaiw if amaiaie of h^ad paste is permitted to freeze, it tends to form a 

(Oiirser p're|iaration jind more dilliculty is encountered in keeping it in suspension. 

W'. J. t^cl'KKHie of the Virginia Station contends that: 

goiuaid imiw^HHion is, however, that once pastie lead a-rsenate has become 
t.liorougldy dry it no longer has any vahun 

The nianagnr :for o'no of. the houBOB mawifacturihg a pastil used m' 
,J,arge ciiiaiititieB on tfie Paoifio (least is ciuite emphatic in showing the 
harmf'ul effeudiS of 'freezing the arsenate 'pastes. He writes in part as 
follows: 

-Witli riiferencc to;yo'ur inquiry regarding arsenate of lead in the' paste form after 
. it iias been .frozen., would like to say that m far m 1 know, the publications and: state- 
ments of the manufacturers are not'hased on experimental data,' but are based on a, 
knowledge of ,h.ow' these', things act when compressed and ' 0 :n actual experience. 
For most manufacturers have 'had at some time'', experience 'On frozen nrs'en- 

aicH of lead and after thawing-them oUt, they havefound: that 'the paste '.itself 'gives'' 
Ilf) a great deal of its original water'and that it,waaim.possibla to pUt this arsenate of', 
lead ba<ik into its original foitn^ 'fee' denoted by''such;t«t8' as' th©' difference of' the su$-i' 
pfiwion in water, adhesive properties, etc. Freezing haa a tendency to granulate the 
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lo Hiitii an (axicail thnl- its jsnionili inixinp; propori h‘s, HU.spciision prnperUns nini 
4i(llwH!V(‘ qiiMliiies an,^ eonsidc'rjthly injuriuL Also it lias boan shown by Ji tiuyiy 
coni|)la!nls whii^li liavc‘ (^nmc I’.o ilu^ 'piM-soiial ktiowl('<lji;(‘ of ihc^ wrilnr iluriuK his ax- 
pariciu^o, il/uii i\< frozori arsatuxlo of lom'l had i'leoii uwal in t.ho spnivinii; apiiHoa, lions 
and apparcniiy did nof <a>nt.ri)l tlio worms. It has hinai cfuil.i* oviilcrit- from iirvnsti- 
|i;abons inadn of surh complaints, tiuit iho iniublo was in usinii; the frozmi imitin'ijii 
ajH'l tlm roi isoiLS why it was not activo^ 1 a/m imdirH'd to bolirw'o, arc beennst* of tim 
injured iiropcrtics of ailhesiviamss, limaK^ss, sprea-din^ powiT, etc. it is only the 
physical propmd-ies tluit an^ injiire<.i au<l not the elien:u,ca.l |)roi>erti(‘H. 1 liavc* seim 
frozen arsenate of lead dried out and regTound a,nd it siicmed impussilde t.o |)ut. it 
back in its original, sinootdi state. 

No less cioptiatic is the statement injidc^ by the hortie-iiltiirisi for a 
promin(m,t conirncreial cottipany: 

111 reply beg to advise, that t.hc only experiinuu* v/v. have Isad witli luuHliing finzim 
arsenate of kadis that it is K,aKiere<l |,)hysi(\ally unfit for use; t,he b(‘ing ex(?eed,*« 
iiigly hard t() work: up aft(^r having go.ne tiirough freezing |:m,ie.esH. 'Tla* powdca*ed 
is not }"ia, lined by ,fre(5zing according to our (‘xpcrieiH*.e and 1 think in tiie easi> of liot'ii, 
paste and powdered, there is no important. ch(*nu(*a.! change, whicli would affect thij 
insecticidal propertiovS of material. 


'Exnfii,RiMB:N'rAL 


In view of the contra.ditjtory statements given alx^ve, a fenv [ires 
liminary experiments were conducted to determine th(^ effecdv of frt^ezing 
on tlie physical properties of some •comtiu^ii.rial arsenates of lead. 

Six commercial brands of lead arsenate pa.ste and |)ur(^ sarnpkxs of 
acid and l)asic lead arsenates were each mixed imtil uniform a,nd 
divided' into equal portions and {)lac(M,i in glass stop|)ered salt moutli 
bottles. One bottle fr(.nn eacli jiash.^ sanifde was placcil in an im* a.nd 
Bait mixture, and lefii for 24 Iiours. , FAmporation wa-s 'proven 1:^1 liy 
tho'use of'ground glass sto|,)pers an<l as s(K)n aS'thesa.inplcs Iiad iliawti.!,, 
4, he water and ^laad arsenate was n.nxed 'thorougl',ily' nni,.,il 'a. uniform 
,I)aste''w'as, obtained. , Many of the frossen |>a.stes a|)peared'nmi*l,i 'n,i<'ire 
;,|ranulai:M}han tlu;b'unfroj'ant duplicaites. 

' 'hlxactly 10.3 ^grams 'of <atcli of. the arsenah^ Hanifth^H 'werc^ wc'dgtiec'I 
apd suspended /ill: 1000'', 0(5. of. distilled water, dhis is ec|uivaleni ('-o ,‘*4 
;pO'nnds''to 50 gallons’^ asiised. in (Wdinary practice. 'Tesf« were made 
0,11, ;l.he8e,kam'pleS'4o''^ee'if froessing had affected the pri,)'pert.y" of d'lie 
lead arsepate to remain suspended in, water. , The following |>lic,)to- 
graphs on Plates 44, 45 are self' explanato,ry» ^ (The :rui:i',i:ibers; are 


in duplicate- N.P.«Not Froisen,,,F-'«'Fro 2 !en.) 

' Figures I and II of Plate 44 represent the.froxjen and unIrofAm sampled 
\ ,2 minutes afteir $ha|iing: Samples 1, 2 and 4' show 'the greatc^st differ- 
, enpe; the froasen arsqnates have a c5urcly appemram^e and sef.tlc much 

I|I and IV on Plate 45 rcprese,tit tln^ samidoM 
for fifteen minutOH. The striking 
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iVnUirt’ (tf i"viM'r!itn'iil, is .linViviii t'oivunercia,! bramis Itchave 
dirsVrctii ly uni!>-r I be wmiic I n'aiini'ivl ■. It is also iirlemstiag to Jiote 
tlial liiiiv Irati ai'ii! ars.'iiato (saanplo 7 ) aiul pure load ! laaii arsaiiate 
(,sa,iiip!<‘ Hi show lio (lin'i'rt‘in‘11 in Mci.lJinfj; proptaiiios after freewill, u;. 

I ll ojah’i" i lial anna' id^'i! nMp'ltl' ia* ol.itaincfl as to tlui tdlVait of 
in*!: on iin' :nl!ifHi\i- properUrs of tln^ ursmmtos a.n. ox|H?rim(',nt was 
t'())iilii‘-hal as rollows; SU'ijis of aliiniinuin wore out so that oncii strip 
iiK'.asii fi'i j (‘xa.i'ily 'J >, 2,1 i(i<‘i<(’S, f>,a^’io)l^ an anai, of l.(iH7n scpiaro inches 
for rai-h sirifi. Tln.'sc sirips otuslieiicil. by dipfiing in strong 

hydroelilorie acid, in order timt the arsenate solution might adiiere 
(,o heller jidvioitagf', ’i’hese strips were washed, dried, and weiglied. 

SiUTiple I was set aside for tliis experiiiieril because it was representa- 
tive, of tin.! tyj.ie alTeeted by freezing. Sample 8 was also cho.sen be- 
cause if,s settling pi-operl.ie.s were not apjweeiabiy afbseterl. This 
sample was a sliiurjiled* or writer-}>roof ansenate of lead. Bample 6 
was ebosea because it, repres(‘nt,(!d iliat class wiiose s(!ttling iwopcirties 
wr>re not aib'cted, liy fn't.izi'iig. . In orc-ler that no errors be made two 
strips were (lipped ijito each .sample while it was hieing agitated; these 
strips were hung on line copper wires and finally dried and weighed. 
The results are given in Table,!. 
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iVl i(o*(}"“|)ijoroj.i;rij Ofhs ia'kt^u of 8Mi'si'|)hs .1, a..U(1 i) iiitiioa/U:* i/tia/f i.he 

|}a.ri!<‘IeH Llio rro/a'ii iirsc'iialc's iHiirtunoly larpa” ilia-ii l.'hosc^ of 
the lijifrcwi'i), .i,rs(HiMl.es. hlgiirea 5 juhI C? of Pl.-iie '!0 show s.*iiii|)lt‘8 
1 N. hV .1 .F* a,.s they apfxaircal wlnvn.' sarn|>leii! wilJi ;i tiii'K'* (iiiririi:*;' 
agitaiioii of the. solution, '11, |)nrti(,?lc\s oi* frozen jirseiiuJe^ jiro .iniuhs 
L‘irp:(vr and, beeausc (,d’ this it is difliruiK; to tui (‘Vcui ‘bsprearr'’ oS 
8iiS|)eii(iecl materia,.!, 

i<’igures 7 and 8 representing samples 8 N. h\ a.nd 1 f\ (sti^aratcMl) 
also s.how tlie ineataase in size of [,)art.iel(,'S after fre(>zing. 

Figures (I a.,iid .10 repre8cnting\samp!es (i N. ,F, and (.> i‘\ a,ise) indi- 
cate that altbougli the settling properties of (;,lie arscu„u'd:,.es a.rc^ uimJT(,s,*t.i’Mi, 
b)" freezing;, thci pliysical properties of the [,)a..rticlos gre\atly a.!'ica*e(l 
W,hat effect this eha,iige will have upon the? adliesive?. propiu'ties of the, 
arscvfiatrvs of lead when s];)rayed un(,ler ordinary eoruliiious is not known. 
Tlie elicmical and piiysical propertic'.s of the iinfriwim and, frozc^n lead 
arsenate /fmstes will be stiKlicxiin this lat,K)rato,r,y and tlieir inscatiicitlal 
efficiencies will also Ire compared. 

In conclusion the writer wish,es to acknowledge Ids indel,>t,cH!ries8 to 
Professor A, L. Lovett who .obtained tlu^ opinions of specdalisl.s in if lis 
fieldy and also to .Professor tlohn .Fulton and Professor B* IL (.ira.!' for 
assistaii(a3A,n photographic work. 

CoNoiamioNs ■ '' 

1. The settling properties of some commercial wsam};)los of Ic^ad 
.ars,enate' paste' are affected by .f.reezi,ng while others are not. 

2. The' microscopical appearance o,f all lead, arsenate 'fuistes ex* 
amiiiod were altered. . 

'The'iulhesive proportics of lead .arsenate t.>aHteavinay !)e alTi^ctcnt 
:by, freezing.', ■ 
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By WimjIAM Mobtow W,B.i(iEMm 

Diirinf? the past summer while helping; Mr. B. A. liohwe.r to sir" 
range the Pergande collection of ants recently acHiuired hy the UitiitKl 
States National Museum, I found n seriw of worhers of a <'oujnton 
■Indian m%,'‘Trigl'yphothnit' ^iatidem Emerj', that had Imhui l.aken 
Auguet 14, 1913, by ME'E. R. Barber at. Audubon Park, Louisiana. 
As this interesttog insect has only .recently i^pread froxti its original 
home in'Sbuthewi Asia aaA prwiously woottloil from the 
Uaitqd States,, it se^fW i^dviatble 'ta publilh a .4Mhr;i|>ti<>B anrl simple 
_ dr^wip^ <)f it Uteratpre. ' , , 
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goi'iHS Triijliipholhrix I'^'orc^l is t'xciiisivc'ly pahi‘()irO'|)ica] aiic! 
riHiiprisi'S sosiU‘ l.waiiiy ilesRrilKM.l spcnaRs, al?uul laNMiiy dividasl i:K'‘i\vc‘(ni 
.lro|ii(‘M,i and Usa i'n<,loinnJa,ya.ii rai^ioiK 7'. .s7.?7a.//Vd"/i« w'as first 

dt'SiTflHHi fi’fHSi Idiritai !)y l^^niary hi 1889 as a sul)S|)aci(‘S of T i^bem. 
hfnu A'lidrd atui was for sorni,^ tirue luultrr tliis muiw i>y hotli Moiory 
ami luHH'l. liMtca* it was ^ivon s|.HM‘ilh' rank. IViHicl'Uiin, who foiiiH! it 
t-oiiiinoii and wirlidy clistrilmtod io India., C'eykin a,m! Ihiniia., (‘laiiiied 
iluit ii '‘diiTnrs noiistaaliy both in iadifta jual Buriiiosf' siKaiumiis’'' 
from bat i.lm diHVr<‘'neos arc* not vtay striking; mid sei'm not to !)e 

coiisimdu 

The* {*onlm„d;ioi:i, that driididans originated in Souii.H*rn Asia is^ of 
eonrsm baned, on its ainnulanen in tliai n^iisioiL li.s teridcaKyy io sj)reaal 
info oth(:‘r trojiical and suhiropiaal portions of the Old World was first 
riofieed by 'liiriery, whop'n I89,i recH'irdod it from Tunis and Htalial 
that; I'lriL Aiiilrfi l:nw:.l recently received it from Bi<ni*a, I.eone. , In H‘0.t 
I'^orel rcM'antled ii from the Bismarck Arcihiptdago and in 11H}2 frotim; 
Anstralia, where it was taken by lAirner near "MafrkriVy iintanisland. 
Forel di^Beri'bed this form as a distiiud; variety, (iiidmlif!^] altlimigh it 
di'fTers only slightly if at all from the ty|)ical'lndjitii fornu That it' is 
still Vfny'raiidor locabm Australia k indicai'-eil by my inability tolincl 
it 'in Qiieensland cn* in ihcj large cjollections of au'ts simt to me from this 
and 0 til (a“' .portions of 'the cominonwealib.,- In' 1909 I ix^eorded the';'' 
,()c'.eiiiT<n:iee of 7\ driaiidens inyfomrosa,.: where it vvaiSdak^^ liy Mr* " 
.pans S'auter'.::7'Iai;'''lf:l2 from 'the I'slaiid of ("ferani as:-' 

"7k cfxumemif^ which, fe>'jU'dge'fjrhm"the description, is hardly mom than 
hWarietif m dfidU'denL wjn 191^ 'Forol cited striaiidmH from Hmnaka> 
where ii was iakep hy ton ButtoHloepcn*. I find in my (‘-ollecstion a 
single typical worker taken at Kuching, Borneo, by Mr, J. Hewitt/arid 
a di'alnted femak? taken by Mn I), T, Fnllaway on the Island of Chmm** 

'Wdien common irc^picml ants begin io spread beyond tlndr native | 
eiiviromnenth, they are very apt to be iniroduccKl with plants into thO; ' > 
lioirhoiiHc^s of temperate regions. As early as 190'fi Bingham found i 
7k drialdlcnH in tlie propagating pits of the Kew Botanic* (jarc|e»,i id' ' 
Ihiglaiul, ami in 1905 and 1.908 Domisthorpe recorded it as eomiabn ' 
ill the Palm House of the same institution* . , , ,, ■ 

Pore! was the first to iiotiee that driatidem had boon tranlported ^ 
kind laid semired a foothold in the New World* As early as BMX) he 
received specimens of a small Variety' which he called that , 

ha<! arrived at Hamburg from Mexico in a living hmndition with or- ' 
c‘hidH, ami more recently (1912) he announced the m§mUmi of^theVj 
typic^il driMkinn^ in Barba4oi^- In 1902 and 1911 he it&t^d that ' 
ant was actively ^Hjiocoming eoemopohtam^^ ' .|^#‘3arb6r^s IpeeiiS?^^ ik' 
show that it hail now made Iti ;tif lottthttn V' 
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it iii,:'i;v» rK|'.HH''r'0« I lAi ifskc ri;) iti;'- f''‘'!'siii<''U,f‘^'‘ nl- ih) tlai'c^ 

ill tl,Mi hoMiiiiises fsf iJio- nori'iuir!) sLaXt'S, hs nil |)roh;iJ)ilii y ll' lin.s ni- 
reruiv' nMtnMi/'InM! itsc^if in 'nnn;H'n’«,HiH lurn.lili^.s in, f-rnpianj Aniiiina-, 
froiii whirii nrnhids I'unl oUnn* pinnl'S :n‘n l:»r.in?j; runsin.ntl,)’ iiiiffiiriiMl. 

Tlie wnirkrr 1\ driah)irns (iMfi;. AXJn, nin! I.s) is wry caisily <l!sliii|i;iiisli4al 
from iha4. of n-oy of ou,r Arncriemn n.nis hy Um shnfK-* of Uio luaml n.nci 
tlionix miti t'he |.KHmlin,r slninturo of thn soft, dnnso., m'oet hairs coi'ni’in.ii: 
the It iHcaisnres only 2.5 mm. nJM,!. is orme^A'e-hrovvn or i.huiv 

brown wiili, the first ji;a,st.ri,e, s<\i!:mtmi' bia.tidsh ami l.he* main! ibices, 
airieiuim aiKl logs hrownislwycfllow. 'Fh^i .mamhibios are stria, imh ibo 
head, tiionix, petiole^ a,nd posl'pclioh'^ subojiacjuty puiudato and nX.ioir- 
lai.'C-rngosiy 1dio niga^ on ttio upi'Kn’ surfa,o(‘ o,f Uio liemi lading ic,mg!tudi- 
nal. 11,10 ga,ster is smooth, ;uhI shinijig. 11 'k* liea.d is subiaa'languliir, 
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Fig, 39. TfiijlyphMhrlx l*]rmny, n woickc'r itiprefity h I'U'itd fruin, alMona 

witli t-l'ic frontal o-arinro <u)uliiuuMi baokwa,rd 'nojirly l4i flao |)osf,orior 
corners and forming th<’t inner borders, of broiid and modtvraf-cvly dcaip 
scrobes into w,bi(*li tlie fohlcd anienme fit aJ;)0ve tin* eyes. 11m tlioiatx 
is short; witliont jn’o,ine8onotal mui imxsoepinot.al sivt'iires, wlfli llio 
epistemal angles projecting upward as spirioB and lihts c,q)iri(,d-al s|;:anc^» 
rather ,lc)iig, erect, pointed and very slightly re(,mrvcH',L ' ^I1ie nodes 
of the pedicel are somewhat fiattetied above, the pcddole i,B anttiriorly 
pedunculate, its .node a' little longer. 'than l')road, the postpeiiolar 
node is rounded, about as Inroad as long, shorter tliaii t1;id pcrtiolar 
node. The' body ami degs' a, re covered .wbih soft, derisef erect 
liairS; many of which are trifid fro,rn tlieir insertions and t.l,ierafore 
suggested tl'ic' generic name/' The ,female,ia a little dargnr than t'liu 
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■\vork(‘r, 'hut. 'Vi*rv siiniL’iTj a]ta.ri'; from ifio usiRil hilToreiifc'.s in 
st'ruotiiri^ of iJH'‘ iliora.x, prosoiuT^ of oiu^lli and wings, Tiie nniJe is still 
link now IK 

I1ii‘ following liiondnro contains ail or lioarly all tfie iriifiorkDit 
rcferem^os to T. 

IDNon A,\i, (t If. Tho I'hunti of liritish 'India, innlinling (V-ivlun and Barina 
llyiiicaiopiara, If, ltMK5, p. ITfA (j)r*;si',npiioH of T. sfriaflrh and ot.hor Iiidiaii 
H|K*(‘ins of thr 

tllOr». B'lNcaiAM, (k If, ddu' 'Bainu'i at, a] Mot'a, of j.lu,:* ,lioyal Boi.anic luirdeii^ 
Ivow. 'IfiiiL Mian. ,inf, ,R.oy. ,1'ioi. ( 5ard. Kcw- .Add. Bar. 5, WOd, 2S. (T. 

,4rlalit!€nH in faopagaiinjj; pita ai. Kiav.') 

ItHIS, '.L)oNiSTi!o’H,pR, lionAOM. Addili(,)n8 to ihn Wild I'nauna n.nd flora, of tlie 
I'dDai'l Hoiaiu<^ Cfjirdnns, Knw 7. Mista 'Inf. lio>d l.kjt. Gard. .Kinv, 1008, 

{). 122. (7k m Anaj and palni liniisns a,i Kow.) 

101,5. .DoNis'rnoBr'M, .fioiiAUK. Bridsli ,A,iils, Thoir ,Iyifn-'IIiMt.ory and Classilica" 
iioti. ‘Plymouth, 'Wm. Brendon Go., 1015, ]>. 311. (7k slrladdun^ comiuoii .in 
Kow Gardmw.) 

IK80. ‘Gmury, C-AKrA). .Formicdm.di 'IBrmaiiia (‘, <1(1 TiJiutsserim raiu'oit.o da Leon- 
n,rdo ,F(«i (ISS5-87) ,Anm Civ. Htor. Nai. Genova (2) 7, 1880, 501. (Grig- 

kial doBtaiftiiori of 7k HtrialidcH^.) 

180L ilMMR'Y, Carlo. IBwisiori Critique d<‘a Founnis d(5 la Tiinisie, In .'PxpioD 
I8c{. TuiiJHm ISO'l, p. 4 . (7k MattdmH r<j('5orde(.l fr(.nu Tunis and Blerra LeoruL) 
1000. Foerl, ,A. !A,HirirdB InqiortcH's. Brdl Bo(l Erit. Buisse 10, 1000, p. 284. 

(7k driaddmiH var. ImvifUma imported into 'Bamburg .from Af,exi<a) wit^li or(d,ucls.) 
1901. .Fohki., a, .Formieiden aus'den,i. Bismarck- Arch ipel Aiitth. ZooL Mua. 

'.Berlin, 2, 1901, p. If). (7k HtrialidmiH in Bismarck Archipelago.) 

1CM.')2. Foekl, a. Foiirmis Nouvellcjs d'Anstralie. liev. Buisse.Zool. 10, 1902, 
p. 449. ^ {Id striatidem var. amiralw described from Queensland.) 

I, 902. 'Forisl, a. Les Fo.mucides do TEmpm? dos Indes et de Ccylan. Pt. X. 

iTouiTi. Bombay Nat, Hist. Boc. 14, 1902, p. 704, (7'k drieUiderm recorded from 
Burma, Ceylon. and'^Hout 'ie e-ontinent de Tlnde. Cotte esptk'c^ tend a devenir 
<,!osmo|)olite.^G ' 

'1A.,)EK,L, A. Mynnicinas nouveaux de Tlnde et de Ceyian. Bev. Suisse 
Zool. 10, 10(,)2, ]L 229, (7k driatidem milmp. orumna described' frmn Orissa.) 

II, 111. A. ApiTtni sur la disitlltution g6ographique td la phylog6riie des 

FouriniH. I« Congr. Internat, d’Knt. Bruxellc,, Aug., 1910, 2, 1911, p. 83.' (Cps- 
m«i|,M)litan disiA'iliutiori of 7k driatidiim mentioned.) 

1912. FoE,m., A. .Formicides Neotropiquos, Fart IV. Mem. Soc. Ent. Belg. 

20, 1912, p. 1. {T , dr iatidmiH in B&vlmloB,) 

191,3.' A. Ameisen aus Sumatra, Java, Alalacca und Ceyian, Gesammelt 

von licuini l'hx,)lk Dr. v<,)ii Buttcl-lieepen in den Jaliren 1911-'1912. Zodl, Jahrb. 
Abilr. f, Byst. 30, 1913, -p. 82. (7k Btnatidem in Sumatra.) 

1909. WiiKRLWE, W. M, Ants nf FormoBa and the Philippines. Bull Amer* 
Mus. Nat/Hist. 26, 19()9, i),336., {T.driaiidem in ’Formosk) 
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Scientific Notes 

The Velvt^t'iieaii Caterpillar, 'I'iic velvet, lire. Uniiriierd I IhsmaiihIh 

of aen-s of l>oniJs in ldori<i:i duriii;,,!: I ho pasi. UHMitlp :uul Ihilf* «‘lTo!i haa hian 

rDindi* fiv liu^ ffii'iiiers to ('ouiro! it. TIh^ wo-eallrH.I “(*holoraT (,/;oh‘///fN- is iinw 

hiM'ofiiffi;!.!; olTorlh'o in I, ho flohl ruol u'ill prolKihty kill IM) to ho |>or of IIm* iviior- 

pillrit’S, as il <loos alioth, iJiis tifoe yojir. 

IT NC WlLS.oN. 

Alfalfa Caterpillar, The most notalile recent datnaye eaused hv insreis in Sniiile- 
ero Aririona wiis I lull of l.la^ alfalfa, etd erf >1 liar, F.uvtjm.it.^ The we»i‘in,s 

were esi'ieeiaily nuinta'ons, jind h;ui it noi. Ix^en fora c.imtaihous ilisea.sr^ wT(i<*h l'in:i,!ly 
brosiglif. it imtler eoni rol, the da majjije would lia.ve been tnucfi morr* sevens thmi il was. 
1rriy,;ition of <-erh‘iin fadds provc‘<l a.t this time to Ite an ;dmost eeriain tipoil I ho 

(nitbreak, since !:!ie mided moistnn' was (Maulueivti l.o tin! furtlni* rlevelopmenl tjf tlH‘ 
disen, S(a ami the w'orms <lie(l within a. hav days a.fter tJie wrd'.cr wa.s a|)f»lied. 

V. Jk 'WlLUnMIlTH. 

A Plague of LeaMIoppers. On the <wonin;j5 of Atij^nst. tU) f.he eity «'»r (Jt»liimfda, 
.8. C., and sulturbs 'were visited l)y myriads of leaf-hoppers iH'lonyimO.o (.lie speeies 
'Drm*f<hifcph(sla fdicidala. .These ‘‘hop{K‘^^” wm so a-htnalant on thr' main tfior- 
‘•oipdifarr^ iti tiie eiXy as to'tauise very, mueh aimoyanco to p(M.|r‘strian.s. i Hhces, ri‘s« 
tanranis, ie.csere.'iiti ])a'rlors and 'inovinjit-piclmre hotwes were infest, imI, and some of 
'Itlioin ■well' forced to (*l(,»se up for tlie rn?dd... A l,)an(l I, hat was playirui; on llie top of 
an eleven-story Iniilding was (i>nij')ol]e<l t.o (|nii for the twoniniJ!;. On tfa* follovviitt^; 
liigh.t the leaf-|iop|.K‘rs were again present. I.ait in, small i'nimlK,TS. 

Ik LlHaMULL. 

Moving, Lights Versus S'tationary Lights in Phototropism Experiments. Ih'ecmf !y, 
the, wrher had thf? opportunity <jf witm.'ssing t.ho oiuridian of a i,naehif,m do,sf:/;ned to 
capture tin' adults <,)f injurious spcH'ies'of inHe(‘4.M. A light was used, to aH-niet thi* 
'insects, and, on, flying near t,.fu^ InitMUT a powtjrful aiKd.ion of air (‘ren.led by a. ysiwcdiim 
engine whi:rlci'l them into an inne.r ehamlKw with nueh h'inie fw'l.o kill ihf* H.<d'ier 
and' orl|")pl,e t.lu" hard(''r species stadi as and gniHH-hc)ppem. The m.’teldfa* wri,H 

mounted on a. t.ruck wlilcli was <irawn along the edges the lieldH <)f a Hu.i'jir planla,- 
tion* W!H'd'„her it 'is really efhc;lei.d. has not beam deUrr mined, and, as it is not now 
being operat-ed il'itrre has beam no further opport.iinity to observe it. in art ion, 

It was noted cr)nside,rahle 'nurnbc.rrB of moths of Dkilrtmt rntrcharnlk ii,nd 'An* 
'fhygma frugiperria^ t‘, specially gravid lerujiles, wc.rre aiiractc*d by the „ligl'ii. As lb,e.He 
Bpeei'es 'are seldo,r'n found, at lig,h,tH winch have I'Kxm operated at Ain,lul,K,u'i lAn;k, 
,,''fo|* Beveral years, it wot,il(,i seem t.h,nt there must bn a di!le'r<?.nce hetw'iam if:m,se lights' 

, .ahd the light used in thcj machine.'' As lights of yarioim intensities and <u‘d.orH .liave 
'■been tried at A,iuiul:K)ti Park, 'however, the writer believes 'that tl'ie iiifferenc'e licw not.' 
'in the lights tfhem, selves hut in the fact that the lights at the "I'kirk im^ si,at.ion.*,i'ry wli'llo 
the 'light on the , rnaclnrie is mewed, 'about from 'place to place anH,)cig the fie, Ids .ftiiil 
thus 'attracts o,ne group, of insects after another. ,ln fact,' the, at!,.ra(H, ion of g,fou|> 
.after group, could vo'ry readily be , noted. . When the imeote wores abumlant ihp t.ruck 
.waa sioppedior oim or ',two minutes,' aiid’ when the cloud of inwls Imd disjippciw’od, 
'either settling aga;in or being, su, eked, into the machme, the mulcts were Hbirtcfd ami 
the machine : was, driven a few 'ya*rdgiiirthjeir,''om'' 'Ikw the mom motioti of tlwt 
.ight 6xer(3is(xl some 'attraction which stationary lights do not pomhosh. Oil H^r pos«b 
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:,.v, , f„. n.Ms- ,H.,I IW srmTai dN(,nrl«u,r. proh- 
' " ■ ’I':"' iiiiv.' Iti'Mi :tl,tnirU.,| si.lrly l.y (li,. 

1'. K. IIoLLtfWAY, 

On ih- IJiMrU.yli H, .'f Cabbage ami Ouinn Maggots.' j„ rwrU, 

..n .n.v.hon:., - . .in. y-a,.,. (.hn a.n(l,nr.ssim,. i,. n.gar.l („, U... imported 

..•.I.I.om .my....,, - pol.l, if, law n.m spread through- 

..III, to.. Mii.d ;:in, I and r.-Hisi.d itijiiry wltei'eviT its rood plmiis are 

..|M«i,. lam. ■n r, ''o'wid.'r I his ,,u,.sf,i,n,n,|,Io and regard annU^^^ 

/..li,, vvhi..|i iK a g,.,„.r,.d feeder, as resi.otisilile for the 

ifijriry in i rin >mii? fti’ni if‘ HE’iins/*' 

''"ly;'" "«"»>• .years (udomologists and 

olhiTK hisw niiuHi'dl il,r nml ifinoniuri fria.«sa;ot nH onriirritig in Texas 

ata! nfhiT ^ ;mI!' 'SimImm. ulaivah tlieM- s[u*ri»'.s a, re nut. kfwwn to oeeiir there but are 
ro|ii'«Tefiloi} by t bo ivfafo.i .sei'b^ooru ina.ggot (Ptyimij^a fNmWps Zeit.). This ,lMst 
s|H'i‘ii-s ie gofierolly bieM-ibufrd in fhe VuiUhI Hinl.es, ruui is often eonoented in injury, 
to raMinao s,nd onion where iTe true <'a,bba,ge nmggut (iU>(}omya hramm Boucdii) 
«4id fill'' imioM tunyicei ii\ cnnUmim .Mendid nre gciiera„!!y believed* or 

lin,ve luvuvd !,o be, iJfo |tntn-lr«tl enefny. C'oii»klera,hh5 hm tmeii written ou ifiis 
E,»|:ao. and the matn |iur|.te«e of lids ,nofw is to enll nttenfion iodbe fard that the true 
eaJTjiye eomii ively ibw^ tn.)t oeour, {wnnuieni ly ai, lea.Hb soul.h of New Jersey 

HO la,r UK viv vim tonriu und^is somewhat, limited, if* not eotiivly so, to tite intna* northern 
f’miliorH'il iJuM otn.f4,n it, indenal, It ewours at all south t>f the luiddlo of tliat sfeafce, 
,1'roui Ihri}^ pof,nl Hmit.hward il. h repla,eed by tie,’ se(,^d,-eorn, maggot whiel'i does con- 
Kiderafdr d.*unng«^ t«'* vogeialdes and ot,he,r'f»lH,m.H grown in that, region. 

If. itmv be r*nmirkfiri at |hia point tJiat the imported onio,n maggot h,as aiiout the 
HHirie di^aritmtimi a,a Itm (aitdiage maggot, a,tK,l when the oiiic>,!i maggot and the cab- 
b{,!»' , maggot, nm retn>ii.ed from the Soutij, it Is thoscaai-eom maggot Avhifdi is actually 
doitpi: t.he' diUiiage. ■ . , 

^ Tins ojdufmi u based m.\ S|x»6imerm whieti haw passed ihrougli t,h,e w,ntort hands 
fi.»r ill |,.mrio«i of yea,w, and have (rither been identhMxn^ tfmdrulefd.ifle.'it.k)n.B confirmed 
by sijid.i ntil le.rrif iew l,kK{n:Hlef.t, \Vah.f>n, and F. ,li. C.aolat T,!ie ciifferont' species - 
arjt not k.s* rliffieuft to'ilnt ermine provide*:! Vjoth, sexes, mixg'ially the ,n,iale-s, are |:)rope:rly 

memnlod, , ■ ■ ' ' ' . ' 

lb !L Ch;iixuT!Vft|iN*,/.hnvwM * 

* Tu;li}f»t!:iefl Ity^iyrndwlon 'of ilm Heeretey of Agrieultet > ' " ' 

B., ami Towry^ Qtihmy S.r'Wocts Attacking Galibage /and; 
Al.l.iia:l c:iro|:i« iii; Ootiiiwticufu 0:)nu, Agr„ ■ ;f^k|h' Btti- Mq. 19k darn, ; 1916/ 
Bfitmiu hlor,, ,IVo* fb,'/k ami otlniu^: ■■ t . ' , , ■ i'.'.,:'',''’ '. 
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Tbfi cditora will tliftTikfull.v lum'u and rMln-r Ukfly S'> f,-'. indv^ 

flribore. PapiffB will be? ptibliHinHi, ao far psw.'Si’iifjkp in Uie oC rria-piinn, 3,11 t'tfrrubni ("tadsF-' 
btttions, at IcaBt, Bh(»uld Lo in the liainis of tin* editor tju* hi'Hi cjf the liiooih pniordisif: iMsidiraroan. 
Contributors arc rerjtioaied to «iipply efeeirotypai for the larmier .illfjntraJi'tUH ao far nn fir, 
o», graving >nay be r)l,>i:wised l>y authors at f.amt. The reeeipL of all paperu will !»• aekroarlt'dgod. ■ k‘ii ' , 


Separates or reprints, if ord«u’cd whon the ifianuMeriis, i-i furword'')! i.r ih-; proKi' n funiod, will in' 
supplied auiliora at the following ratetn; 

Number of pages 4 8 It? !d 

Price per hand r«:Mi $2.00 81. A> AANI SI f JJd 

Additional hundreds ..'Id .<•(> .‘JU 2d»d 

Covers smtabl.y printed on firat page only, UUi copies, $2.dd, additional laindre»,lH, $.7’), Phucft 
insotted, $.7r> per hundred an rauull arfhn's, josM .,»n l.-fr/ou' otua, Folio roftnolH, liw imouk b»ld«'»| 
pages (50 only), Sl.fKI- CarriaKoeharges vxtm in all caMtis. Bldpincui fd.»y parcel peat, r'spietiiH ot 
as directed. 


Evoiy ■working stdcntisl; apprcdaics tiio valuii of n, <Mi!i)j)i'i‘iiriisi\ <* 
bibliograpbj'' or index along his special lin(«. Kiitoinologisls hiivc 
been adniirably served in tliis resiiCMdf, vn,t to rwfont years, Ijy tin* /i'y7<//- 
ographij of Amvriam Kconomic Ktdonioloijij ii seri(fs of pnlfliejitions 
covering the period to the end of lilOI. 'I'lnf tle<‘ad<! following (uw 
been provided for liy tlu! as yet unpuitlisIiiMl loih-x if .[Hici'inin Eco- 
nomic Enloninlotjy, a work which will not ;i.ppc;ir lill al, Ic;isl (,\vo ymrs 
have elapsed snliseciucnt to the period ct,»vered. Such ;i, work is val- 
uable in proportion to its (foniprelrniess (iml HimiuicuN. It is iitifor' 
tunate that it <!ould not have lieen puidished eiuiier, 'riH> Index will 
doubtl(«s ho published soon and uidtws Mu^ niaf tc>r rt'ceives du<’ atteti" 
tion, we may have a siinllar exp(vrieiie<i in rciatkin to an Index cover- 
ing tire riext fiv(!- or l,(;,n-yeii,i- period two years of wliieh liitvr' prac' 
tically elapsed. The work is too useful to I,c dropped and it should 
be so complete and comprelKuisivr' as to tnaiio niineeeK.sa,ry the eonn 
pilation of minor special indexes whiidi are to he found in many ento- 
mological offices. Moix'over, eardr numbryr sliould Ire isMtied witfnn 
six months of the end of the period covered. It is cutiriiy h'asible to 
attain these ends, if it is considered worth whihr. Tin* writer is of 
the opinion that more effort has been expi'tided ami is brvitrg givetr to 
special indexes of very limited availability than would Ire necessary 
to produce a compilation equally valuable to the specialist and, thrmrgii 
early publication, of incalculable assistance to all We are still of the 
opinion that the federal government would render a inost valuable 
Service to applied or practical entomology by continuing the atsriw 
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[iiicl if tJli.s i,s fr!i|?'r;H*l irn!. ni'i iu In* I In* r;i;s4% rnii!!! rffi" 

of i'j'ununiir l‘'infunu*luy,jsl,-; 'urnii'iiakt* n inon* ii.’-irlui nrsd npfn’n- 
pri:Mi' \\‘ork iit:ih pnn'idiri.ir f«’?r Ihr nrrfKU'n I inn n.ini nnrlv | i n *|! 

of vn iink'xr*;'':. to Ihi'' rnpiilly ifinrcnninn; iumI. wiklnlv 

t:oiYMl i!l.r':i‘,iJ/iirr of A!nor!(*n.M Mninniolony? 


Review 

R}iyB.chci|>ho:fa or Weevils of 'North Eastern Am erica* li)' IW. 

I'tLATomaar a.iid (\ W. Tho Xaduro Pii'h!i:diini!, t 'nit}"- 

|Kiny, !iisJi;iria.|>olis» l.tMtk jsp. ,MiS2, figs. lAI. 

,Anr>i!inr hr'titjc, book hnw ninbr its npru^Mroruto^ o no|)|’tli‘forol fo 

Blairliliyks Col<''o|)iora or BoiSJes of Indiana wisir'h wnn pul4i;d4od in lOio ]}, rs 
not njHtrin.led, i.o IrH'liainy howovoi*. hnf. (tovora, ns ind'o'O'iofl In- I ho- f'if'lr, t}?o o-ofirr 
enHicrii, 'portion ivf tlie Ihiited StnioH and Oninitn,. Mu»d} iitJonl.iMn ho;, hirfi jhivr'ti 
to tlsn .TUiynolioidicrra, and many lano p^oiKtra. and spinaoh fia.vo ijiiai f-inrf* 

trl'H'J work fnifdiNiiCHl by l.ad.oido and Horn in IKTCi* udd^di is t<ol c/fily oip rd' Iml 
out of I'lriiii find the present publiearion br'nu.^ the r.lassilieabon }o I hr* prr;'otiJ . 'lit# 
lirirnary objrtet. <rf the n.uth<irs is furnish a. ntanrhirrl work on, t.lie f *•<!'■» 'pi, era for 
stiideni whieh will rnndde hitn tf> rln.'^.sify ami identify weinilH. \\ hdr ti»o \rori; 
is rioeesHiirily leelniien.l, many maf.forn relarinf*; to mmmyuty and ollHtrmfue slnofly 
toehniral rnalter fiave been otnitled, and the work IniH bee:n Hiinplilied lo hot'I fhet'e 
roqniremeriia. (Synofwes of famirn‘H, u<a<enu sperieH.and edhiU’ aolH'livisions form n,o 
important portion of this work, and wta're I hose synopses are anllieier!l Cor itkMpdi' 
cation ckvt:iile<i teelmical desin'iptitais are omitpsh <')ther vidnabie 'fonlnreh of i,hej 
.publication arc iiot« on distribution and fooil |■t^d,>its< lallf'r pmiifodarii br-uiy; 
credited to riAi'thorliiiiivo obHervers and s|,H,H’udmiu. A vbsiim'i rie|>nilurr from lailii'r 
works 'of tllm nature eo'nslst.s in Ionian.’ accomd.a of ape,(^ies o( ecutttmrir no|:iorPvrHa:% 
witl'x summarim'l lifeSfdstorif.w, and' indiraiiona id the' pritndpal fitiilcMle of’ rf,adr(»i. 
dim authors haee had 'the ad,vantap‘ of eobperntion <ni Ibe fiart ef loany ri|a''em,|}:-iS't.H, 
which also adilH miicli to 'ihe^ 'value of tlie work, d1ie nmne in 'true of llii;* explYnatio'ii 
id’ Hinic'l.ures tauH.! in the fdaHHiflcation of (bis gro}t|,». Ibuiir Camihes are reprera"nted 
I'ireni'litda', Anihribidm, t.-nrennonidm, and He«,>fyfida*, I'l'se u*.‘rk udi Ih'* needed 
by all HiudeniB of l,V»|eopiera, by evperiment siath»o arnl of her f>ritrfi!*id workri's, 
and enp;aget! in (.eHchitu*; eid.omoloii:>n 11m luphtu's df,*scrve lo'eal eredii t^r 

ilieir enri-rnl pjImHlnldni^ work wlncii has eov<n'ed, wii.hout doubt., the lid"a:fra rd 
eral yrurn. "Ihe 'volume eomdnden with an 'exeellent and very citfo.|i|i‘}e lHi.»Hoii.r.r*.pbtn, 
Hywtematbn l.no!oc.ie, n:.nd laainomie; a. plant and ^^enoric indesc, an well one, eovoi'*' 
tug tlit5 ncfW geneni a,nd Hpecics dcHcdbed. f ddnl.) 

lb lb Cbm'TUNm-nv, Ihimux o/ Ihjmrlmrnt Afirimiimr. 
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CEtreiit Notes 

Conducted by the Associate Editor 

Air, C ’hrisloidior IL liolx'rts, ii ocdiuipf.crist ami forinar fjresidsail rif lltf‘ V»'‘\v Vurk 
f*4ril't)ri!olu,ii:ienl 8ne.if‘t\\ di(;d (St'(d;<‘U'jl>er ‘Jb. 

Air. (i !L I'l<'‘dv(; lias berai *S<,a.ie (,V>ma'jsssiener of f Irjrf.iiadl tin* 

of CalilViniifi, vi'eo Dr. A. ,1. (’■ooJc, diuavistMl. 

M'r. li D. WorHl'inaij, v*^tate Dolofiiol(a!;isj of Oeondm visitiHl ilu* Ibanani of Dnlo- 
Wa.sliii)|i,ion^ I), (k, on Heplorrihor 25. 

T!i(‘ incniihnrs (»r tlio I5‘deral iloriiouitura! Board nMaml.ly visiled I la' ion 

plants loraiia] in Boslon, Brooklyn uml N’ewark. 

IVir. I'd'a.nk II. Stnll-h, Oln<» 8ta.b,* Bniv<‘rsity, 191{k bas been ap()oiiifo<l t(\‘n‘hin|.»; 
IVHow in <‘iitoinnli>gy at- tlie Iowa.- State ( -olk^ji^e. 

Mr. Kenruth i'liivvkin.s In'tS' fieen appointed by the Bureau of h'lnloniolo,!i;y fo take 
csliar^ie of ex'terision work in bcok(‘e|Mng in llio Sorifiieris Statics. 

M'r. Louis "If. doutel, the welLkmjvvn entonioloftfnaJ artist of Nnnv \’ork C-ii.v, ajitl 
former treasurer of tiie New A'ork lOntmuologicnl Society, died SeplembiT r», 

Air. George 'N, Woleoii Ims nvsigned as aasistant entomologist of t.he l"*orto ILeo 
Insular Siai.ion to eomplete his studi<?s for a <UK,;to,raie at. the llnivin'Hjfy of Illinois, 

Air. Hk I'laga^n, instruetor itr entomology, 'Biah Agrieultural Colligt*, lias hecm 
granted leuive of al'wenec' for't.he eotning year to purstu^ gnulua-te study at liarvard 
Ihiivau'sity., 

M,.r, Alfred I'Vc^e Swain, formerly of Montaiuv StnaU* College a,nd of Stamford 
versity, has been appoint.cHl assistard. in (‘ntmnology in tlm C'lnuluate Sclmol of I'ropS 
eat .Agriculture of tlie 'Uiiieersity of California al; Biversidc'^, (kdif, 

Prof. If. 1A Wickham, who has been tcrnpfvrarily att,adm«l to the Widiiiigtmp 'Iviims., 
Laboraicuy Burc»a.u of .Entomology, has ndairued to 'lii8'iio,me al. h;,»vva< (ft^y b,'» 
teka uibhis mgiilar %V(::a^k at Iluv l^n}v<,^rH^l,y. ' ' 

Mr. G. C. 'Woodin, i,nstnictor in erdmnol.ogy, Mifdugaii Agricultanal C.GIIegta a,i:ic,i 
as8,istant in tlic Biatio,u, resigmal, (h‘t,ol>er I to iuithuo graduate st'.udy sit tim Ohio 
State.; 'On ivcrrsity. .I'lis address is 17'0 South lUcharibon Ave., Goltirnluw, Ohio. 

"Mr. .El. S. Tucker, formerly of the .liOuiisiarMi Htation, has l.»eert 

appoirit.ed a. ttanpnrjiry field' assisBuit .of the 'Bureau of E'lnk),ir'jo!ogy to <'k'd.er,miiie 
the spread (h th(‘ boil' warvil 'in western 1h?ai8, and in Okla'li#ma ami A,rk:ansa8. 

Mr, If. C. Yingling, a 'graduate of.tiie.Qhio State 'lJriiyars.ity, lias I'leen tt|'»|Kiintecl 
to an xnst.iMUitorsliip iu the Department of Entomology of the Toxiw AgrhHiltuml 
and Mecha-nic College, College. Bfcation, Toxa^.;, Mr, Yingllng orit.erwi,uipo'ri his diitka- 
the first of Octohet. ^ .;b ■' . ’ . ' ' 

At the Alaryknd Agricultuml Collego and Station, the following nt>|H>intitHmts 
haye been ma<le: Mr. Cl J. Pierion, aiipktatit in emtomology and xiwHogy in the (ioL 
lege; Dr. Philip GHrman, aumgtant, entomologist In the Station; Mi\ G, L Siiapp, 
follow m ln?e«tigatkmi in College ahd Staiton. 
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!){*. K, I''. of l'’;!ilon'snlo}j,y'^ wont to ("'hioniiio on Oclolw-r ‘Jo to ar- 

loiiiio fur oxionsuni work, falor tn A'lnhorsi., Alas;'?., tka.nbor JO, to rntianli the 

assoeialt' prolVsKor of beokoeianp; a.t tho, 'MaBaaoUusi't is AjiirienlhiraJ ron- 

eemifia; i'litaire work oj'i Ikm* tl!rie:ia<*s. 

!)r. <k Willie, Pninai.n of i^intninolo^'y, lias oonehided Ids ifi.vesiio'‘ii,tio!is of bee 
diseast's iuid will be on hiv!oua;h uni.il April ], 1017, ai wliie’n iinie he will resimne 
iiistMd. diseasf^ invest iL*;a. I ions and w'ill eooneeied wdili the oOiee of Cercad and Kor- 
ap;e liiseet lii\'(‘stsa:ailons. 

Arrn,n|i;einenfs liao’e been eoinpkded liy ilii^ Ihireau of k'nloinokigy for exiensioii 
work in iMM'K'eepiny; in lk‘miessee in eor>p{‘ration wiiii ilie State (loilei^e of ,V/ 2 ;rieultiire 
and Cyrus lA Bart hoioinew, fornn'rly of the Iowa Siati.i Afi;rieuh.Hral CVi)leg:e, lias 
been ap{)oin1ed to eondurt, lids work, be^inninf^ N’ovianher I. 

in the Bureau of .Mntonioloy^v Mr. ,IA 17. Hkel Sa,ndusky, Ohio, lias returned 
to Amherst, Mass., and Mr. A,. J, King, Vashon, Wash., to the University of Wk-isli- 
ington, for fartlHu* hI.ikIv. Mr. frying K. Crawford, lem|)orarily aita-ehed to the 
Wellington, Kans., heid station, has also ret urned to his studies. 

Ih'off'ssor II. 17. Hummers, of ilie lo\v}iH(,al-e Colkgi^, has iirifiroved mtieli in health 
and is working ovis* some of his exhnisive eolleelions in the lihynehoia. He expee.ks 
,io S’pend the winter monUiS in tln^ south, as lu> did last y<‘ar, making eollerhlons and 
reeiiptinitirig irs lieaJlh. 

'Mr. Ck If, l(ieiiards<m fms ri'signetl his position a, s 'assistant entomok'igist of the 
Nhnv Jersey Agrieuli.iira! (lo!ieg<‘ Uxpi'riment Ht^dlon and in.struet>or in entoniology 
in Itut'gyrs C Wllege, to take uj) gividuate sf.udy in the l)ioeh<uni.siry of insects at Coliirn- 
hiii IJnivemty, His athlress is i4()(). University Avcn, Kew, York (Jl'y, 

Dr, E. D, ihalf, formerly 'director of. ilie Utah Agriiniltiiral Exfierirneot Station, 
hm h(ie4J aiipointcnl State Entomologist of VViseonsin, with !{eadcp.i{h‘ters at M'aclison, 
dapes. Dr.' Ball takes the pkiio of Air, J. CL Sanders who 
r(H*ently a.eeept<id the posifcioti of Ecotiomie SSofilogist of FermBytvatda, 

The following, men have iwmtiy left, the em|>io.y o.f. the Bureau of' 'khvtotnology: 
J'. K., Frim.m, North blast, ,Pa., and .(looi'ge II. Bailey, Gaines vilkv,' 1%., d-'ennS' of 
apf)oin(.rnent expi.red. ' J'. C.h I, h^sU^r,, Brownsville, Texas, iL L, Weti.therl>>7 'Itoeky 
,l'’'ord, ('"Vdo.,, J, 1. 'Ilamtileton, .M'adisoti,; VVis.,, W,m. N,. Ankeny; Iiig ,lia,pids, Miclu,, 
A, IU\lh)ldnsim,eldytnoittJi, lud., Migncd. y'.', ' , , , ' b . , ' ' ' 

i)r. ,A,, ,1. Cook, Stale (.lornmissioner of Hortiewifeure i,ft 'Ca,lifonda, died Sept.emher 
,2h at 74 yt'»ars of age. Dr. Cook 'Was formc^dy 'professor of entotnology In Hic^ Michi- 
gan AKrlcult;viral College, {,u.id for eighteen years was professor 'of biology in Pomona 
<,k')liege at' <!'daremonf., C'lal, For the past hve years'' he hm held the offha* of Com- 

i'f.d.Hsiorier, ■ ■' , ' ' ' ■' 

Mb Na.tlian l'.h'inks, for more than twenty yeatB' assistant 'ontomologist in the Bu* 
reau of I7n:tonmiogy, has aeeopted the position of custodian of , inBect.s in thc' Museum 
O'f Coinpamtivo /a)dk)gy,A'lan)bridge, Mass., the 'Positioir formerly held by Dr. 
Hagen. Alto Banks took his own library and collection to tiu^. museum where he 

w'lbayl upon Ins clu , ^ , 

. ' Mr. .'Ib,'Ck .Cbdglioad, of the., Bureau of Entomology is making, A pndiminary st.udy 
tfciublividfetding, tlie oaks’ in tho-Boidb 'Atlantic and'CTiill Btatos. Th0 
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(Tdii^a of ifie frouhio h-' Io'h'hvo ivuf if lo 1 >p o. ouiohifiiiJ uhi of /'r/o;ov‘o oJ'Tcot- 

I-Ik’! i'fud'ri, ;irid , ^. j/r/Z//'- f'/W/f’/'o/o/; ji.sul !^i-fjS(ipkthovnt'\ I?? Ilio h'liftl^s hihI 

hniiirli(‘s, 

Mr. (.itM'j. If,. 1^0:5,, iornioi' lO.n.lo of jipioriof^ hi Pouor.ylvjuiifi, li.'is in-.t/fi 

jifiynf U> roi^du^’i Mio «>\to}nNion U'ork in hookorf in N'uriri Cfni'olinn. I'hi' 
llio .BiiroiiJi f»r ,IOiifn!nolo,ty, in r»M>|n‘r:iliojs will) Iko. N'nrtli Bnrofinn Bnllryo of A,y;ri- 
fniltim* oinI klcH'hn.nit^ Arls, ||,;i'lnf!A|. Iln will Im/j iiin.k'r !/k*o nr|iniliir4j\\(< i\'i*^o'iijior" 
visinri of ilio Sinio Knfo,nujM!*;isl,, lA’onklin ,S!'H'*nnnn, Jr. iMr. |{on oprirf :i, IV'U' daw:-, 
in Wn.shinf!,1on nihl loff for .North (’kn'olinn. on iSopUanlKT "lA. 

A HOW ^rtMHslujuso iH HOW htM!!*;’ Iniill, for tJio bnirioh of 1Jnn*k (’-roi) hhsI Hluroil 
ProdiK't Insoni !!ivwsiiji;.‘Viioris, 'Buron.n of .]M,»loiHolo!Li;y. 1,1- i.s nioJtJoil, aJ'lor l.ho liivi 
oiw coHstriioicd for ilsLs hnmrh of llm P*ur(‘;Hi in 11)11, and ii is lo l)r lisod for fijsni'- 
gatiiift' <iilT(‘roHf foruKS of insorks aiTortinij: (‘HhuhiIkw ;in<l rolaJiifl i.jlants, 1oH)nlf'«*s, 
kJ.inoo, bfansji'fid oISht iriuJv' plaids K^’owfi tunlor ;*i!;'iHs fHi<h*r diiToront otHidilions of 
liglii, tnoisti'fo*4i and teiniKa’Mliina 

Tlic^ folipwIriK lOHH in th<:^ rkiroau of Knicnnology Irwv*^ nH^mdly Inmi iniiinforroij 
to oihiT \vork or A. J. FliMnij Sou.tJH:‘i'i} Field (h*op InKeef: f n vest pf;H4 ions, 

to hake irp''\vo,rk on tlie ohesdiul wi^ndis; A. (I. WoMn BoMtori, io 'jVliniH^Hoi^a.; II, W, 
Willis, Niwvark, N, J.^to Brooklyn, N. 'Y.; Dr, Menry Fox, OliatioBovillo juid Tn.p«^ 
pahaiiuook, Vn., to Clarksville, Yenn.; FI. H. Cdfison, Mo., I.o WashiniAlon, f). 
Gcx?rg<y W. BarlxT, Maxwell, N. 'M'., to Wellinglori, Karas.;' II. B. .Soniornell, 
BwwiFb , Alilis, jST. J.j 'to Toivih ' liiver, N*. J.; D, .C; ' Toxver, (lllii'e of D’opieal 
and Sul')t;ropi(*/al Iimeet invi'stigai.ioiis, to I'ederai Hortb'ultural .Bo:i.rd and Hdi'» 
iioned at tlie Fort of New York; W". K. ]".>ov(f, Al)<'*rd<^en, 8. D., to DallriH, lV*x,; 1). ( k 
Caffrey, ‘Maxwell, N. M., fo ‘'.rerniK', Ari/..; C. .F. 'rnrner, (Irofniwooil, Mish., to West' 
Ijafayetto, liul.; J. M. I, Langston, <},n:*enwood, MiKH., to t’oreHt Grove, Dre.; 'M. 
Packard and T. I) Url>alia.s, Fasaikaui, to !VI.‘ii''tine«, Calif. 

Daring Cetober' a distingnislred innd'V of Soiiil'i Carolinians visited Louisiana and 
parts of MissisHii)pi for tlie purfMrse of otdnining firsi-faunl inforniaBon regsirdina tfii* 
boll weevil Tire party was lieailed by (.lovernor Manning and ineludfsl tlie iiresi;- 
dent of tlie Agj'icnH.ural 'and Mriehanleal College*, the direetor of the K'Xf'if'ritiaari 
Station,, in'id (Jiairiinni of the Boar*! of I'lnistees of ('.lleinxon College, and refiresenljio 
tivoH of ibc Stair* Bankers’ and Cotlim Su(h 1 Crnslters’ Assoeialions, and, ;sev'(a'.al 
.others. It 'was aerHnnpanied tdironglront its trip by W, D, Hiyiie.r, Itw 'I'Jiirty lujule 
, a thorough study, especially with rere,n,*n(a* t<,» tlututeps winels v-nn be takon in 
Carolina, to avoid t.he Iosw‘h aj,ui denKi,r{di'/.a.t,ions wfiiili bav«‘ prael ienJly in variably 
followed in the 'wu.tke o'f t'lie boll weevil it Is a,ntieipat«,Hi flat the full report oi" the 
CommisBion, wlthdi m to fie wrlitt'*n by I'),r. liiggH, prf.'sident. of (''lom^on CoIIi*ge, will 
be 'ah historic, dociii'oent. 
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